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I. INTRODUCTION 

A. Qualifications and Other Preliminary Matters 

1. I am a professor of Mechanical Engineering at the Massachusetts Institute of 
Technology. I have worked in the mechanical, civil, and precision engineering fields since 1985, 
when I received a Ph.D. in mechanical engineering from MIT. I have taught courses on 
mechanical design continuously since 1991 . I regularly consult for companies to assist them 
with various types of design challenges. I am a named inventor on approximately 70 U.S. 
patents. 

2. I graduated from the Massachusetts Institute of Technology in 1982 with a 
Bachelor's of Science degree in Mechanical Engineering. I obtained my S.M. in Mechanical 
Engineering from MIT in 1983, and received my Doctor of Science degree from MIT in 1985. 
My doctoral thesis was entitled "Sensor System Design to Determine Position and Orientation of 
Articulated Structures." 

3. After receiving my Doctorate in 1985, 1 came to MIT as an Assistant Professor in 
Civil Engineering, teaching courses in construction automation and machine design. From 1989 
to 1990, 1 was a Visiting Professor at the Cranfield Institute of Technology in Cranfield, United 
Kingdom. 

4. I returned to MIT in 1991 as an Assistant Professor, this time in the Mechanical 
Engineering Department. I continued to teach courses on mechanical engineering and machine 
design. I became an Associate Professor in 1992, a tenured Associate Professor in 1995, and a 
Professor in 1998. 
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5. I have written two books on machine design, as well as a section of another book, 
and over 200 papers published in re fereed journals and proceedings of refereed conferences. 
Exhibit A is a current copy of my Curriculum Vitae, which includes a complete list of my 
publications, including but not limited to those from the last ten years. 

6. I have extensive experience designing hydraulic systems and developing the 
necessary seals so as to contain fluids. For example, I developed abrasive waterjet technology 
that allows for quick and affordable precision cutting in machine shops. This technology has 
been commercialized by OMAX Corporation as the OMAX Jet Machining Center. 

7. I have served on numerous advisory and review panels and professional 
committees, as set forth in my Curriculum Vitae. I also frequently consult for industry on the 
development of new products of various kinds. I was recently retained by the United States 
Department of Energy Secretary, Dr. Steven Chu, to be a member of his special team of experts 
working on the Deepwater Horizon oil leak in the Gulf of Mexico. 

8. I have been awarded Society of Mechanical Engineers Prizes for outstanding 
contributions to various fields related to mechanical engineering and manufacturing three times, 
twice in 1986 and once in 1993. In 1994, 1 received the American Society of Civil Engineers 
Thomas Fitch Rowland Prize. I was also awarded the 1997 Society of Mechanical Engineers 
Frederick W. Taylor Research Medal, the 2000 Massachusetts Professor of the Year Award, the 
2004 American Society of Mechanical Engineers Leonardo da Vinci Award, the ASME Machine 
Design Award in 2008, the M.I.T. 100K Business Plan Competition for Robopsy (see 
Robopsy.com), as well as 1 1 R&D 100 Awards for Best New Scientific and Technical Products 
as determined by R&D Magazine. A full list of my awards is provided in my Curriculum Vitae. 
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9. Exhibit B is a list of cases in which I have been retained as an expert. In some of 
those cases I have provided deposition and/or trial testimony, as indicated. 

10. I am being compensated for the time I spend on this matter at my standard 
consulting rate of $500/hour. My compensation is not in any way dependent on the outcome of 
this litigation. 

B. What I Have Been Asked to Evaluate 

1 1 . Lawyers for Keurig asked me to evaluate a number of questions related to U.S. 
Patent Application No. 10/658,925, which I will refer to as "the '925 application" or informally 
as Keurig's "fluted-filter patent application." 1 

12. Based on discussions with the lawyers along with my review of various 
documents, I understand that the United States Patent & Trademark Office ("USPTO") has 
rejected claims 1-9, 12-19, and 22-44 of Keurig's '925 application. I understand the USPTO's 
theory to be that it would have been "obvious" to make the products described in claims 1-9, 12- 
19, and 22-44. Specifically, the USPTO appears to believe that it would have been obvious as of 
September 10, 2003 (the filing date of Keurig's fluted-filter patent application) to begin with the 
beverage filter cartridge described in U.S. Patent No. 5,325,765 ("Sylvan") and replace the 
smooth filter illustrated in Sylvan with a fluted filter as shown in U.S. Patent Publication No. 
2002/0185010 ("Spiteri") 2 



I recognize that some of the claims in the patent actually concern filters with "pleats" or 
"corrugations" as an alternative to flutes. 

2 I realize that the USPTO relied on certain references when rejecting certain claims. However, 
combining Sylvan with Spiteri was an essential aspect of the USPTO's analysis even for these 
claims. 
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13. Keurig's lawyers have asked me to evaluate the USPTO's theory in the course of 
conducting my own analysis to determine whether or not claims 1-9, 12-19, and 22-44 of 
Keurig's '925 application would have been obvious. 

14. Keurig's lawyers have explained to me that determining whether or not a patent 
claim would have been obvious requires considering at minimum (1) the identity of the 
applicable prior art as well as what it discloses, (2) the differences between what the prior art 
discloses and what the patent claim covers, and (3) the degree of skill possessed by typical 
people in the field. I therefore evaluated each one of these factors. As described below, my 
analysis leads me to conclude that claims 1-9, 12-19, and 22-44 of Keurig's '925 application 
would not have been obvious to someone skilled in the art as of September 2003. In particular, I 
conclude that there are various reasons why typical artisans would have rejected the idea of 
modifying Sylvan' s beverage cartridge by replacing the smooth filter illustrated in Sylvan itself 
with a fluted filter as shown in Spiteri. These reasons include (1) concerns about forming a 
durable seal between Spiteri's fluted filter and the sides of Sylvan's cartridges (as is required for 
a pressurized coffee-making system such as Sylvan discloses), (2) difficulty manufacturing the 
fluted filters themselves in a way suitable for mass production of the beverage filter cartridges as 
a whole, and (3) specific teachings in Sylvan that contradict those in Spiteri. 

15. I understand that certain "objective" pieces of evidence may also suggest non- 
obviousness, such as whether products covered by the claims achieved "commercial success" as 
a result of benefits that the invention provided beyond that was available in the prior art. I have 
not considered these issues. For one, my analysis of the factors discussed in the preceding 
paragraph (i.e., even without consideration of factors such as commercial success) led me to the 
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firm conclusion that the inventions described in claims 1-9, 12-19, and 22-44 of Keurig's '925 

application would not have been obvious. Second, I am not a marketing expert. 3 

16. I have reviewed the following materials in the course of my work on this case: 

Sylvan (U.S. Patent No. 5,325,765) (K000589-596) 
Daswick (U.S. Patent No. 3,971,305) (K000456-462) 
Michielsen (U.S. Patent No. 3,389,650) (K000452-455) 
Spiteri (U.S. Patent Application Publication No. 2002/0185010) (K00582-588) 
Lesser (U.S. Patent No. 6,007,853) (K103493-505) 
Sweeney (U.S. Patent No. 6,645,537) (K000443-451) 
Sweeney (U.S. Patent Publication No. 2002/0020659) (K103506-515) 
Tanner (U.S. Patent No. 6,602,410) (K103523-539) 
Frise (PCT Publication No. WO 91/14389) (K000796-808) 
Lazaris (U.S. Patent No. 6,589,577) (K103486-492) 
Barnes (U.S. Patent No. 6,623,236) 

File History for the '925 application (K000606-1 141),including but not limited to: 
o Patent Application of Basil Karanikos and Frederick Rossi for Beverage 

Filter Cartridge (K0006 1 8-624) 
o July 2006 Amendment in Response to Non-Final Office Action 
(K000781-791) 

o December 2006 Amendment in Response to Non-Final Office Action 

(K000823-834) 
o December 2006 Amendment 
o August 2007 Office Action (K000883-890) 
o January 2008 Office Action (K000908-91 8) 
o Examiner's Answer in Response to Appeal Brief (K00 1 058-1 070) 
o Decision on Appeal to Board of Patent Appeals & Interferences 

(K001 092-1 111) 
o Decision on Request for Rehearing (K00 1133-41) 
License and Distribution Agreement between Keurig, Incorporated and Tully's 
Coffee Corporation (K000463-523) 
Keurig Update, May 7, 2004 (K000213-227) 

Board of Directors Update 12/10/03 At Home Division (K075483-88) 
Ted R. Lingle, The Coffee Brewing Handbook (Specialty Coffee Association of 
America, 1996) (Kl 04533-97) 

Discussion with Mr. Ted Lingle, Executive Director of the Coffee Quality 

Institute ("CQI") 

Discussion with! 



REDACTED 



Discussion with Mr. Kevin Sullivan, Keurig Vice President of Engineering 



3 Keurig's lawyers did ask me to determine whether certain of Keurig's fluted-filter patent claims 
cover the current design of Keurig's K-Cups and then discuss my conclusions with Professor 
John Stanton, who I understand is an expert in food and beverage marketing issues. 
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17. My testimony may include the use of exhibits and demonstrations, which I will 
prepare in a time frame consistent with any scheduling orders of the Court. In support of my 
opinions, I may also refer to any of the documents produced by the parties in discovery and/or 
industry or technical publications, and particularly those documents referred to in the body of 
this report or in any exhibit hereto. If additional documents come to light at a later time, I 
reserve the right to address those as well. 

II. FACTUAL ASSESSMENTS UNDERLYING MY CONCLUSIONS 

18. As noted above, I understand from Keurig's lawyers that determining whether or 
not any patent claim would have been obvious at the time it was invented requires determining 
(1) the identity of the applicable prior art as well as what it discloses, (2) the differences between 
what the prior art discloses and what the patent claim covers, and (3) the degree of skill 
possessed by typical people in the field at the time of the invention. This section of my report 
separately assesses each one of these three considerations. It also details the execution and 
results of a series of experiments that I conceived so as to provide an objective sense of both the 
nature of the prior art and how it differed from the invention claimed in the '925 application. 

A. Scope and Content of the Prior Art 

19. In order to assess the identity of the applicable prior art and what it discloses, I 
have carefully reviewed all of the "evidence relied upon" in the USPTO Examiner's Answer 
Before the Board of Patent Appeals and Interferences ("BPAI"): 

1) Sylvan (U.S. Patent No. 5,325,765) 

2) Daswick (U.S. Patent No. 3,971,305) 

3) Michielsen (U.S. Patent No. 3,389,650) 

4) Spiteri (U.S. Patent Application Publication No. 2002/0185010) 
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(K001058-1070 at pp. 3-4). These are also the only materials on which the BPAI relied when 
affirming the Examiner's rejection of claims 2-9, 12-19, and 22-44. I discuss each below. 
1. Sylvan 

20. Sylvan describes a single-serve beverage cartridge with a base and a "filter 
element. . .sealingly engaged with the opening of the base" which "divides the base into two 
sealed chambers." (Col. 2, lines 10-16). Figure 1 in Sylvan depicts the filter [16], base [12] and 
the portions of the filter [24] and base [25] where the two are sealed together. (Col. 3, lines 56- 
58). 



30 




2 1 . Unlike familiar drip-brew products, Sylvan discloses a system in which 
pressurized hot water (e.g., Col. 4, lines 23-24) is injected into a sealed cartridge that contains 
two chambers separated by a filter [16], as depicted above. The pressurized water permeates 
coffee [22] in the brewing chamber, passes through the filter, and enters the second chamber. 
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For example, claim 1 requires that the filter subdivide the cartridge into two chambers and be 
"adapted to accommodate passage therethrough of said beverage" into the second chamber. 

22. The brewing process disclosed in Sylvan differs from conventional "drip- 
brewiiig" techniques in that it requires injecting pressurized water into the brewing chamber. 
This pressurized environment increases the risk that the filter will collapse against the inner walls 
of the cartridge base, thereby obstructing flow and interfering with the brew process. 

23. Sylvan solved this problem by using rigid material (e.g., incorporating PVC or 
polypropylene) for the filter while suspending it from the lip or rim of the cartridge itself. Thus, 
Sylvan's "self-supporting" filter does not sag or collapse when wetted. (E.g., Col. 2, lines 8-12 
and Col. 3, lines 2-10 & 56-58). 

24. In addition, Sylvan discloses a filter that is smaller than the base so that it 
diverges from the inner walls of the cartridge. By avoiding contact with the walls, the Sylvan 
cartridge ensures the walls do not impede the filtering function. (Col. 2, lines 13-16 and Col. 4, 
lines 1-6). 

2. Spiteri 

25. Spiteri describes a filter designed for use in a "conventional coffee brewer means 
such as an electric drip brewer." The Spiteri filter has walls that can "be folded together in a flat 
configuration," but is also "self-supporting" when unfolded and wetted. (Para. 7). By remaining 
upright during brewing, the Spiteri filter is designed to prevent unwanted coffee grounds from 
spilling over the filter and into the brewed coffee below. (Paras. 1 and 2). It also prevents water 
from bypassing the grounds and diluting the final product. (Paras. 1 and 3). 

26. Unlike the Sylvan filter, which was sealed to, and suspended within a cartridge, 
the Spiteri filter was designed to be "stood on the inside of a vessel such as a coffee basket." 
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(Para. 5). Thus, Spiteri's free-standing filter derives its "self-supporting" aspect and its 
resistance to collapse from pleats. By contrast, the "self-supporting" character of Sylvan' s filter 
is based upon it being sealed to and suspended within the cartridge. 
i 27. Spiteri also differs from Sylvan in that its radially-expanding filter naturally 

makes contact with the walls of the brew basket in which it is unfolded. Indeed, wall contact in 
Spiteri prevents the filter from collapsing. By contrast, Sylvan discourages wall contact because 
it blocks filter flow, and hence Spiteri teaches away from Sylvan. In addition, the hot water is 
dripped onto the top of the coffee held by Spiteri's filter and then seeps downward to the bottom 
of the coffee basket where it flows out a central hole and into the carafe or other receptacle. 
There is no appreciable radial flow. 

3. Michielsen 

28. Michielsen discloses a coffee filter directed to "the problem of supporting" the 
filter during use. (Col. 1, lines 28-31). Like Spiteri, Michielsen addresses the problem of 
keeping the filter in contact with a supporting wall. (Col. 1, lines 41-44 ("The first characteristic 
feature conforming to the present invention is that the envelope is so to say connected with the 
support by the hydrostatic pressure of the liquid medium which is placed on top.")). 

29. Michielsen describes an envelope formed by two circular filter papers joined 
together and containing ground coffee. As depicted in Figures 3 and 4, the envelope [17] has a 
rigid side wall [18] and collar [19] that makes contact with the narrowing vessel walls [12]. 
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Thus, the envelope fits snugly within the bottom of a circular vessel such that, when water is 
poured into the vessel, the pressure of the water "ensures a systematic sealing" between the 
envelope and the inner walls of the vessel. (Col. 3, lines 34-38). As a result, "all the boiling 
water is necessarily expelled and forced to pass through aforesaid envelope." (Id.). 

30. In another embodiment, pictured below, the envelope is attached to a brew vessel 
[2] that has pleated walls which are supported by a surrounding ring [1]. 
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4. Daswick 

3 1 . Daswick discloses a disposable apparatus for making a single cup of coffee with a 
filter designed to encourage slower brew times and even, efficient brewing. In particular, 
Daswick teaches the use of a water-diverting element to prevent water from being poured 
directly onto the coffee grounds, which can result in clogging the filter and uneven extraction of 
bitter flavors. Unlike the other references cited, there is no risk that water or coffee grounds will 
bypass the Daswick filter (through collapsing filter walls or a defective seal) because the filter 
[10] contains an upper portion [50] which extends above the upper edge [46] of a conical support 
[40] in which it is seated. (Col. 3, lines 46-60). 
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/3» & 

5. Additional References 

32. I am aware that the USPTO initially cited a variety of references other than those 
that the Examiner discussed in his Answer and the BPAI later discussed in its opinion. These 
include the following: 

• Lesser (U.S. Patent No. 6,007,853) 

• Sweeney (U.S. Patent No. 6,645,537) 

• Tanner (U.S. Patent No. 6,602,410) 

• Frise (PCT Publication No. WO 91/14389) 

33. I also understand that Keurig disclosed various addition references to the USPTO, 
including Lazaris (U.S. Patent No. 6,589,577). 

34. For the most part, these materials do not appear to add anything of note beyond 
the content already disclosed in the Sylvan, Spiteri, Michielsen, and Daswick references that I 
addressed above. 
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35. However, Sweeney and Lazaris merit special mention because they refer to 
Sylvan and discuss certain shortcomings with that earlier prior art. 

36. In particular, Sweeney reports that problems had "been encountered in reliably 
sealing the rim of the filter component to the interior side wall of the container." (Col. 1 , lines 
47-48). This risked "the brewed beverage being contaminated by beverage medium residue 
escaping from the collapsed filter." (Col. 1, lines 50-54). 

37. Likewise, Lazaris explains that the beverage filter cartridge disclosed in Sylvan 
has "certain problems and disadvantages relating to its production." (Col. 1, lines 30-32). 
Specifically, Lazaris describes manufacturing problems related to forming the filter and attaching 
it to the container: 

For example, expensive and mechanically complex production equipment is required 
both to form the cone-shaped filter from a sheet of filter media, and to insert and secure 
the thus formed filter cone in the cartridge container. Slight deviations from close 
tolerances governing these steps can cause the filter to rupture or become dislodged from 
the container wall during the brewing cycle, resulting in contamination of the brewed 
beverage with beverage medium residue from the first chamber. 

(Col. 1, lines 35-43). In light of these problems, Lazaris substituted a planar filter to simplify 

filter formation and insertion. (Col. 2, lines 17-18). In addition, the Lazaris cartridge 

incorporated filter-supporting ledges to the container sides, which "offer ample support surfaces 

against which edge portions of the filter element may be reliably secured." (Col. 2, lines 20-21). 

Figure 2 of Lazaris depicts the planar filter and supporting ledges: 
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B. Differences Between the Claimed Invention and the Prior Art 

38. Having considered what is disclosed in the prior art that the USPTO relied upon, I 
next assessed the differences between that prior art on the one hand and claims 1-9, 12-19, and 
22-44 of Keurig's fluted-filter application on the other. I found that these differences are 
substantial. 

39. While different in various respects, claims 1-9, 12-19, and 22-24 have certain core 
similarities. First, all require a filter element that both (1) is "directly joined" to the side wails of 
the cartridge and (2) serves to subdivide the cartridge into two chambers. Second, all require that 
the side of the filter element incorporate "pleats," "flutes," or "corrugations." 

40. The application illustrates both of these concepts: 
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4 1 . Sylvan was the only prior-art reference that the USPTO ever asserted during 
prosecution of the '925 application to disclose a filter element that both (1) is "directly joined" to 
the side walls of the cartridge 4 and (2) subdivides the cartridge into two chambers. 

42. Yet nothing in Sylvan even hints at the possibility of using fluted, pleated, or 
corrugated filters. 5 Instead, Sylvan depicts various smooth-walled filters: 



In fact, I note that the USPTO Examiner suggested the addition of the "directly joined" 
language so as to distinguish the claims from Lesser. (July 11, 2006 Amendment in Response to 
Non-Final Office Action (K00078 1-791) at pp. 9-10). Lesser appears to be the only other 
"primary" reference (i.e., apart from Sylvan) on which the USPTO ever relied when maintaining 
that the '925 application claims would have been obvious. By "primary," I mean the reference 
that allegedly describes the majority of the claim elements, with a "secondary" reference 
allegedly teaching the rest. 

5 With that said, the actual claims in Sylvan do not specify any sort of parameters for the filter 
element. While I have not studied the Sylvan claims themselves in great detail, they appear to 
cover cartridges with fluted filters even though nothing in Sylvan as a whole suggests using this 
particular design. In my experience, it is typical for such "first-generation" patents to cover a 
wide range of territory even though they do not highlight particular features that ultimately prove 
critical for a commercially successful product. Instead, later generations of patents describe and 
claim such features. To take a very simple example, suppose that the inventor of the pencil had 
obtained a patent claiming "a writing instrument comprising a quantity of graphite surrounded by 
a layer of wood." If someone else later discovered that rubber can remove graphite from paper, 
that person could obtain a patent on a pencil with an eraser even though the original claim 
already covered such products. 



so 
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43. While other prior art references (e.g., Spiteri and Michielsen) do concern fluted 
filters, they have nothing to do with enclosed cartridge systems having a filter that is directly 
joined to the sides of the cartridge and divides it into first and second chambers. In fact, nothing 
in either Spiteri or Michielsen (nor in Daswick for that matter) suggests anything at ail about 
brewing coffee or other beverages using pressurized water as disclosed in Sylvan. 

44. Both Spiteri and Michielsen instead describe designs for fluted or pleated filters 
that sit in the bottom of a conventional brew basket for drip brewing (e.g., Spiteri, Para. 5) and 
are designed to avoid the "sagging and drooping" often observed with filters in such situations. 
If the filter moves away from the sides of the brew basket, it opens a path for water to flow into 
the beverage pot without actually passing through the bed of ground coffee particles or other 
media inside the filter. As Spiteri notes, this weakens the brewed beverage. (Para. 3). A gap 
between the filter and the walls of the brew basket also risks having coffee grounds themselves 
contaminate the finished product. (Para. 2). 

45. Sylvan' s design - physically attaching the filter to the sides of the cartridge wall 

- avoids this problem so long as the seal itself retains integrity. If the filter remains attached to 

the cartridge, it will always be suspended between the coffee and water in the first chamber and 

the finished beverage in the second chamber. Nothing can pass from the first into the second 

without going through the filter. 

C. Experiments Assessing the Differences Between the 
Claimed Invention and the Sylvan Prior Art 

46. I conceived and supervised a series of experiments to provide an objective sense 
of the differences between the Sylvan prior art and the invention claimed in the '925 application. 
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47. Specifically, I requested that Keurig personnel prepare one set of beverage-filter 
cartridges reflective of the actual production "K-Cup" portion packs that Keurig is now selling. I 
had carefully studied those cartridges, which have fluted filters, and compared them to all three 
independent claims of the '925 Application. Exhibit C reflects my analysis and provides an 
element-by-element comparison. I conclude that Keurig's K-Cup portion packs as currently sold 
are covered by all of the independent claims in the '925 Application. Thus, my request for 
production-style K-Cup portion packs was in essence a request for a set of beverage-filter 
cartridges covered by the '925 claims. For convenience, I will henceforth refer to these products 
as "fluted-filter" cartridges. I have provided an unfilled sample as SLOCUM0034. 

48. I also requested that Keurig personnel prepare a second set of beverage-filter 
cartridges that were reflective of the products illustrated in Sylvan. For convenience, I will 
henceforth refer to these products as "conical-filter" cartridges. I have provided an unfilled 
sample as SLOCUM0035. 

49. In both cases, I requested that the cartridges be made using translucent sidewalls, 
thereby facilitating visualization: 
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50. Along the same lines, I requested that a Keurig brewing machine be modified so 
as to remove the front wall of the brewing chamber, thereby permitting observation of the 
cartridge during brewing 





Modified b rewing chamber 



5 1 . With these supplies in hand, Keurig personnel performed a series of experiments 
under my direction and supervision. While certain parameters varied as detailed below, we used 
a standard protocol for measurements. 

52. Prior to running a given brew cycle (i.e., putting a fluted-filter or conical-filter K- 
Cup portion pack in the modified brewer and selecting the desired serving size), we determined 
the mass of the K-Cup portion pack. We were thereby able to confirm the mass of the coffee 
itself by subtracting the appropriate tare value, which we separately measured. 
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53. Upon completion of each brew cycle, I directed that the product (i.e., cup of 
coffee) be massed and also that "total dissolved solids" (TDS) be measured using a coffee 
conductivity meter: 




Based on discussions with Mr. Ted Lingle, Executive Director of the Coffee Quality Institute 
("CQI"), I understand that this device constitutes the industry standard for determining TDS. We 
took a minimum of three readings for every sample, then recorded the average. We also 
recorded the baseline TDS value for the water that we used for the testing. By subtracting this 
figure (115) from the average of the total TDS readings, we determined the adjusted TDS for 
each sample. 

54. We used the same type of coffee (Green Mountain Sumatran Reserve) in all cases 
to ensure that TDS values and other measurements could be compared across different runs. 
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55. I also directed that brew time be measured using an oscilloscope to identify when 
the brewer initiated and terminated the pressurized brew cycle (yellow line below). 




Such an approach is significantly more precise than using a stopwatch or other such manual 
device. 

56. Exhibit D reports the results of my experiments, which I describe in the following 
paragraphs and also document in the photographs and videos produced as SLOCUM0001-33. 

1. Experiment 1: Control and Validation 

57. For my first experiment, I wanted to assess whether the specially-constructed 
translucent K-Cup portion packs would yield results comparable to those seen with ostensibly 
identical production samples. I also wanted to get a sense of the range of TDS values that is 
achievable in the real world when using cartridges covered by the '925 application claims. 

58. For those reasons, I requested that three 8 ounce cups of coffee be brewed using 
each of: 

(a) "production " Sumatran Reserve cartridges for sale to customers; and 

(b) translucent fluted-filter cartridges with 12.0 g of Sumatran Reserve 
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Samples have been produced as SLOCUM0036 and SLOCUM0037, respectively. I selected 
12.0 grams per translucent K-Cup portion pack because I understand that 12.0 grams is the 
amount of Sumatran Reserve coffee that Green Mountain seeks to place in each cartridge when 
producing Sumatran Reserve K-Cup portion packs on a commercial basis. 

59. As one can see in Exhibit D, the results were similar for both sets of runs. The 
production K-Cup portion packs on average had 11.8 grams of coffee and took an average of 
36.7 seconds to brew. They yielded coffee with an average net TDS of 1212 ppm. The 
translucent cartridges each had 12.0 grams of coffee and took an average of 36.1 seconds to 
brew. The resultant coffee had an average net TDS of 1254 ppm. The increase in TDS likely 
reflects the greater amount of coffee in the translucent cartridges. 

2. Experiment 2: Fluted Filter Versus Conical Filter (8 Ounces) 

60. For my second experiment, I wanted to study the impact (if any) on brew time and 
TDS readings when shifting from conical-filter cartridges (as illustrated in Sylvan) to fluted-filter 
cartridges (as claimed in the '925 application) while holding all other inputs constant. 

61. I therefore requested that ten 8 ounce cups of coffee be brewed using each of: 

(a) translucent conical-filter cartridges with 9.5 g of Sumatran Reserve; and 

(b) translucent fluted-filter cartridges with 9.5 g of Sumatran Reserve 
Samples have been produced as SLOCUM0038 and SLOCUM0039, respectively. 

62. As shown in Exhibit D, the conical-filter cartridges took an average of 35. 1 
seconds to brew, although there was a significant degree of variation among the ten samples - 
from 30.0 seconds all the way up to 43.2 seconds. The average net TDS was 944 ppm. The 
fluted-filter cartridges had an average brew time of 28.6 seconds, with significantly less 
variation. The average net TDS was 903 ppm. 
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3. Experiment 3: Increasing Volume to 12 Ounces 

63. I designed my third set of experiments to compare the performance of conical- 
filter cartridges and fluted-filter cartridges when used to brew larger servings of coffee. 

64. I requested that three 12 ounce cups of coffee be brewed using each of: 

(a) translucent conical-filter cartridges with 9.5 g of Sumatran Reserve; and 

(b) translucent fluted-filter cartridges with 12. 0 g of Sumatran Reserve 
These masses were selected to correspond to what I understand to be the maximum amount of 
coffee that can be packed into conical-filter K-Cup portion packs and fluted-filter K-Cup portion 
packs using standard manufacturing techniques. 

65. As indicated in Exhibit D, the conical-filter cartridges took an average of 52.1 
seconds to brew a finished product having an average TDS of 660 ppm. The fluted-filter 
cartridges, with significantly more coffee for the water to work through, took an average of 65.4 
seconds to brew a finished product having an average TDS of 836 ppm. 

D. Level of Ordinary Skill in the Art 

66. I have also considered the degree of skill possessed by typical people in the field 
of developing beverage brewing systems. 

67. In particular, I have consulted with Mr. Lingle, who I understand has decades of 
experience in the coffee industry. Mr. Lingle reports that the industry has historically been 
skeptical to technological innovation and instead predisposed to keep brewing coffee using the 
handful of conventional techniques that have been used for decades. This is consistent with my 
own experiences over the years with various low-quality drip brewing machines. 
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68. On the basis of my discussions with Mr. Lingle as well as my review of the 
materials listed above, I conclude that the level of ordinary skill in the art as of 2003 would have 
been quite modest, and consistent with that of someone who had either (1) a bachelor's degree in 
engineering or (2) at least a year of experience designing beverage brewing systems. 

UI. CONCLUSIONS AND EXPLANATIONS 

69. Based on my factual assessments detailed in Part II above, I conclude that claims 
1-9, 12-19, and 22-44 of Keurig's '925 application would not have been obvious to a person of 
ordinary skill in the art as of September 2003. In fact, I conclude that there are multiple reasons 
why such an artisan would have specifically rejected the idea of taking a cartridge that was 
separated into two chambers by a filter element directly joined to the cartridge walls (as 
illustrated in Sylvan) and then modifying it by using a fluted, pleated, or corrugated filter 
element (as illustrated in Spitieri, for instance): 

a. Artisans would have been deterred by the difficulty of ensuring that a 
fluted, pleated, or corrugated filter was "sealingly engaged" with the inner rim of 
Sylvan's cartridge (see Col. 2, line 12 & Col, 3, lines 3 and 56-57) so as to remain 
attached during Sylvan's pressurized brewing process. Folds from the flutes, pleats, or 
corrugations create differing numbers of filter layers around the inner edge of the 
cartridge at the point where the filter is welded to the cartridge. That in turn further 
complicates the already-challenging task of ensuring an adequate seal. This task is 
critical to the overall Sylvan disclosure, however, as a deficient seal permits liquid to 
bypass the grounds and may also allow errant grounds to pass into the second chamber, 
thereby contaminating the final product. Even if a seal is initially achieved between the 
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cartridge sidewalls and a fluted, pleated, or corrugated filter, the folded portions are more 
susceptible to pulling away from the side wall when subjected to hot, pressurized liquid. 

b. Artisans would also have been deterred by the threshold problem of 
manufacturing fluted, pleated, or corrugated filter elements for inclusion in the cartridges. 
Artisans would not have been interested in incorporating such filters into the Sylvan 
cartridge design unless the manufacturing process could be fully automated. Under the 
circumstances, this requires either (1) somehow automatically separating one filter from 
another after producing a "nest" of filters in bulk or (2) producing the filters individually. 
Yet the prior art offered no relevant guidance for achieving either one of these tasks. 

c. Artisans would further have been deterred by Sylvan 's emphasis on a 
specialized brewing process in which one avoids contact between the filter and the sides 
of the cartridge. By contrast, then-existing disclosures regarding fluted, pleated, or 
corrugated filters (e.g., Spiteri) concern filters that are (1) intended for conventional drip 
brewing equipment and (2) designed to ensure that the filter always stays in good contact 
with the sides of the brew basket even when using the typical gravity-based brewing 
process. Combining a reference such as Spiteri with Sylvan' s pressurized approach 
therefore would simply have seemed to guarantee a result (i.e., contact between the filter 
and the sides of the cartridge) that Sylvan teaches against. 

70. Paragraphs 72- 1 1 1 below provide more detailed explanations for these reasons 
why artisans as of 2003 would have avoided using a fluted, pleated, or corrugated filter with 
Sylvan's cartridge design. Each of the three reasons is independently sufficient for me to 
conclude that '925 claims 1-9, 12-19, and 22-44 would not have been obvious at the time of their 
invention. Yet it is also important to step back and consider the picture as a whole. Given the 
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multiple manufacturing-related concerns (i.e., both the difficulty of ensuring an adequate seal 
and the challenges of forming fluted filters in the first place), an artisan would not have 
combined Sylvan with Spiteri or some other reference describing a fluted, pleated, or corrugated 
filter absent some particularly compelling basis to believe that the combination would be 
desirable once made. In reality, however, the conflicting disclosures in Sylvan and Spiteri offer 
a separate reason to believe that the combination would be undesirable . 

7 1 . Along the same lines, I conclude that the USPTO made multiple errors when 

concluding that it would have been obvious to combine Sylvan with Spiteri. I document those 

errors in paragraphs 1 12-130 below. 

A. Reasons Why Artisans Would Have Avoided Using a Fluted, Pleated, or 
Corrugated Filter With the Sylvan Cartridge 

1. Difficulty Achieving the Seal Required by Sylvan 

72. Concerns about the difficulty of adequately sealing a fluted, pleated, or corrugated 
filter to the sidewalls of Sylvan's cartridge would have discouraged people of ordinary skill in 
the art from even attempting to combine Sylvan with Spiteri or any other reference describing a 
fluted, pleated, or corrugated filter. 

73. As described above, Sylvan discloses a cartridge with a base and a "filter 
element... sealingly engaged with the opening of the base," with the filter element "dividing] the 
base into two sealed chambers." (Col. 2, lines 10-16). Sylvan teaches that the filter may be 
made of a synthetic material that can be "easily sealed to the base using heat, ultrasonic energy 
or microwave energy. (Col. 3, lines 6-10). The seal is critical to Sylvan's brewing process 
because it separates the coffee grounds from the final product: "The seal formed between filter 
16 and base 12 creates two chambers, chamber 40 in which coffee 22 is stored, and chamber 42 
which receives the outflow from filter 16." (Col. 3, line 66 to Col. 4, line 1). 



-27- 



PROTECTED - CONFIDENTIAL 




Maintaining the integrity of the seal, therefore, is crucial to prevent the brewed beverage in 
chamber 42 from being contaminated with coffee grounds 22 in chamber 40 that could bypass 
the filter if the seal were compromised. 

74. Yet Sylvan' s pressurized brewing environment makes it particularly challenging 
to maintain such integrity. This is true even when both the cartridge walls and the filter element 
are perfectly smooth, as illustrated in Sylvan itself. Such difficulties were documented in the 
Sweeney (U.S. Pat. No. 6,645,537) and Lazaris (U.S. Patent No. 6,589,577) art discussed in 
paragraphs 35-37 above. Sweeney refers specifically to the Sylvan patent and explains that 
Sylvan's cartridge had encountered problems "in reliably sealing the rim of the filter component 
to the interior side wall of the container." (Sweeney Col. 1, lines 47-49). 6 Lazaris likewise 
emphasized the need for "close tolerances" and the reality that even minor deviations risked the 
filter "rupture [ing] or becoming] dislodged from the container wall during the brewing cycle, 



6 While the Sweeney '537 patent itself had not yet issued as of the September 10, 2003 filing 
date of the '925 application, the content was publicly available as a result of the published 
application (No. 2002/0020659) (Kl 03506-5 15). 



-28- 



PROTECTED - CONFIDENTIAL 

resulting in contamination of the brewed beverage with the beverage medium residue from the 
first chamber. 5 '' (Lazaris Col. 1, lines 38-43). 

75. It was also well known that forming an adequate seal between two surfaces is 
even more difficult when one (or both) of them is uneven. For example, artisans knew that 
permanently affixing multiple layers of folded material to a surface is far more challenging than 
welding a single-layered material of uniform thickness. Parameters (e.g., the degree of heat and 
the amount of time that it is applied) suitable for sealing a single layer of filter paper to a 
cartridge are unlikely to be sufficient for sealing three layers bunched together. Yet increasing 
the temperature and/or the amount of time that the heat is applied so as to provide an adequate 
seal for the three-layer sections can easily scorch those sections consisting only of a single layer. 

76. The Sweeney patent refers directly to such difficulties. Sweeney sought to 
improve upon the earlier Sylvan design by incorporating flutes into the side wall of the cartridge 
itself, thereby providing additional strength and reducing the risk of the cartridge itself buckling. 
This can be seen in Figures 3, 7, and 8 below. 




ZOg ZZ 



FIG. 7 



-Hi h-4 
FIG.8 
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Recognizing the importance of smooth surfaces for sealing the filter to the container, however, 
Sweeney emphasized that the upper end of flute 20e should terminate below ledge 20b in Figure 
7, "thereby insuring that the ledge[ is] not interrupted by discontinuities that would be 
detrimental to the critical seal of the filter elements to the container side walls." (Col. 5, lines 
31-34). 7 

77. Artisans would have understood that comparable "discontinuities" pose problems 
when trying to seal a fluted filter to a flat side wall. Furthermore, Sweeney's proposed solution - 
terminating the flutes of the cartridge side walls below the point where the filter is sealed - 
would be impractical when the filter itself is the fluted element. Techniques such as injection 
molding make it possible to manufacture even complicated plastic forms to exact specifications 
for minimal unit cost. By contrast, it is virtually impossible to fold a filter element in a way that 
provides flutes along the lower portion while leaving a smooth surface at the top for the seal. 8 
One must instead select one or the other: a smooth filter or a fluted filter: 



7 Similarly, Lazaris suggested the use of a "planar filter element" (Col. 2, line 6) as well as 
container ledges that provided "relatively wide and readily accessible surfaces onto which" the 
edges of the filter could be sealed (Col. 3, lines 60-63). 

^ M^^S^^^^I with more than 30 years of experience designing and maintaining fluted- 
filter-forming machines for various applications (see paragraphs 97-102 below), confirmed this 
during my discussions with him. 
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Cortical filler with smoot h surface Fluted filter with uneven surface 



78. Accordingly, people of ordinary skill in the art would have had compelling 
reasons not to modify the cartridges illustrated in Sylvan by replacing the smooth filter with a 
fluted, pleated, or corrugated one (e.g., as shown in Spiteri). Doing so would create an uneven, 
discontinuous surface, thereby further complicating a problem that Sweeney acknowledged to 
have been a challenge even with the filter illustrated in Sylvan itself. A filter with any sort of 
flutes, pleats, or corrugations (as required in all of the '925 application claims) is very difficult to 
seal to another structure. This is particularly true in the context of Sylvan' s disclosure. For any 
sort of sealing step to be practical, the entire circumference of Sylvan's sidewalls must receive 
the exact same treatment (e.g., a single amount of "heat, ultrasonic energy or microwave energy" 
(Col. 3, lines 9-10) for a single amount of time). Yet substituting a fluted, pleated, or corrugated 
filter in place of the smooth one illustrated in Sylvan necessarily requires sealing both (1) a 
single layer of filter material to certain portions of Sylvan's sidewall and (2) two or three layers 
of filter material to other portions of the sidewall. This makes it particularly difficult to form an 
adequate seal around the entire circumference without burning through any sections thereof. 

79. Instead, artisans interested in improving Sylvan's seal would have moved in the 
opposite direction: toward Lazaris's teaching of a simple planar filter attached to a smooth ledge. 
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80. Furthermore, it is not enough simply to construct a cartridge in which the filter 
appears to be adequately sealed to the sidewalls. Artisans would also have needed to consider 
whether the seal was likely to maintain its integrity when subjected to the pressurized brewing 
environment that Sylvan teaches. In fact, Sylvan's pressurized system would have given artisans 
particularly strong reasons to avoid using fluted, pleated, or corrugated filters, which inevitably 
create the sort of disruptions and discontinuities that Sweeney warned against. Even minor 
imperfections in the seal can quickly turn into complete failures as a result of pressurized water 
following the path of least resistance and thus flowing into the lower chamber (and ultimately the 
user's cup) without passing through the filter. Such water would dilute the brewed beverage. 
The breach could also lead to coffee grounds falling into the lower chamber as well, thereby 
contaminating the final product. 9 Even small quantities of particles can lead to unacceptable 
results 

8 1 . Prior art references such as Spiteri and Michielsen (to say nothing of common 
sense 10 ) emphasize the need to prevent such dilution and contamination. 

82. For example, Spiteri discloses a filter designed "to prevent the contamination 
and unwanted weakening of the infusion with unfiltered product that has bypassed the filter." 
(Para. 1). Spiteri's flutes may facilitate these goals in the context of conventional drip brewing, 
as the flutes reduce the likelihood that the filter will collapse when sitting in the brew basket. 
With Sylvan's brewing system, however, artisans would have worried about the flutes and 
resultant discontinuities further complicating the already-challenging process of ensuring that the 

9 Even small quantities of particles can lead to unacceptable results. 

10 

For example, Keurig agreements define "filter weld failure" as occurring when as little as three 
grains of coffee appear in the brewed beverage. (E.g., License and Distribution Agreement 
between Keurig, Incorporated and Tully's Coffee Corporation (K000463-523) f 5.3). 
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filter is "sealingly engaged''' (Col . 2, lines 12) with the sides of the cartridge. Yet this seal - 
never even suggested in Spiteri, which concerns an entirely different kind of brewing - is 
precisely why dilution^and contamination are not concerns when Sylvan' s cartridge functions 
properly. Incorporating a fluted, pleated, or corrugated filter would have seemed like going in 
exactly the wrong direction. 

83. Michielsen likewise teaches the importance of maintaining a seal between a filter 
and side wall to avoid liquid bypassing the filter. As described above, the Michielsen fdter 
consists of an envelope that contains ground coffee and fits snugly within the bottom of a 
circular vessel. Water poured into the vessel "ensures a systematic sealing" between the 
envelope and the inner walls of the vessel so that "all the boiling water is necessarily expelled 
and forced to pass through aforesaid envelope." (Col. 3, lines 34-38). 

84. In short, the disclosures in Spiteri and Michielsen teach strongly away from 
incorporating flutes, pleats, or corrugations into the Sylvan invention. This is particularly clear 
in light of Sweeney, which emphasizes the danger of "discontinuities" and describes the 
challenges of obtaining an adequate seal even with the ordinary smooth filter that Sylvan itself 
illustrates. 

85. Yet every single one of the pending claims in the '925 application requires a 
cartridge having a filter that incorporates flutes, pleats, or corrugations and is also "directly 
joined" to the interior of the cartridge. This itself leads me to conclude that the '925 claims 
would not have been obvious. 

86. In fact, I understand that Keurig experienced significant problems in practice 
when trying to develop manufacturing processes to seal fluted filters to the cartridge sidewalls. 
It was even necessary to retrieve the initial production line from Green Mountain Coffee 
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Roasters and return it to Keurig for further development- (Discussions with Mr. Kevin Sullivan, 
Keurig's Vice President of Engineering). 

2. Difficulty Manufacturing Fluted Filters Themselves 

87. Sealing-related concerns are hardly the only reason why people of ordinary skill 
in the art as of 2003 would have avoided using a fluted, pleated, or corrugated filter in Sylvan's 
cartridge design. Artisans would also have been discouraged by the challenge of manufacturing 
the necessary filters in the first place (i.e., before sealing them to the cartridge sidewalls). 
Without some concrete basis to believe that such a manufacturing process could be practical, 
there would not have been any reason for artisans to test the combination even on a small scale. 
In fact, there are multiple reasons why the manufacturing challenges would have seemed 
particularly difficult to overcome. 

88. For one, people of ordinary skill in the art would have recognized the need for a 
manufacturing process that produced filters almost perfectly symmetrical. Variations of even a 
few hundredths of an inch would result in unacceptable sealing, as certain portions of the 
circumference of the filter would be welded too "high" or "low" relative to the "lip or rim" 
described in Sylvan (Col. 3, line 4). 1! 

89. Artisans would also have recognized the need for the production line to turn out 
individual filters, as opposed to the typical "nest" that one encounters when buying fluted filters 
for conventional drip brewers: 



This is somewhat less of a concern with many of the filter designs illustrated in Sylvan itself, 
as the tip of the cone may be attached to the bottom of the cartridge as an additional point of 
reference. 
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The reason itself is simple: one ultimately must attach a single filter - not an entire nest - to the 
cartridge. 

90. In order to turn out individual filters on a production line, however, one would 
have needed either (1) to devise a suitable means for automated "de-nesting" or (2) to form 
filters using only a single layer of filter paper (as opposed to multiple sheets, which would afford 
the "nest" of filters). 

91 . In the context of the Sylvan cartridge design, neither one of these options would 
have been at all appealing to a person of ordinary skill as of 2003. 

92. One reason is Sylvan' s emphasis on using filter paper that was lightweight and 
heat-sealable, such as paper incorporating plastic fibers (e.g., Col. 2, lines 37-39). This teaches 
away from the idea of forming multiple fluted filters at a time and then de-nesting them. 

93. For one, artisans would have recognized that the manufacturing process itself was 
likely to generate significant amounts of heat. When using stacks of the heat-sealable filter paper 
as taught in Sylvan, however, such heat would cause the fluted filters to fuse together just as the 
nests themselves were being formed. This would make de-nesting difficult or impossible even 
manually, let alone with a machine. 
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94. Yet without incorporating plastic or some other heat-sealable material into the 
filter paper, however, it would not be practical to fulfill Sylvan' s teaching of a "filter element 
disposed in the base sealingly engaged with the opening of the base" (Col. 2, lines 1 1-12). 

95. Furthermore, the vacuum-based processes known in the prior art for automatically 
de-nesting (e.g., U.S. Patent No. 6,623,236) would not have worked well in connection with 
lightweight filter paper (as opposed to the heavier waxed paper that had been used to form 
conventional fluted cups for the baking and confectionary industries). Yet there were not any 
other practical solutions for automatic de-nesting. 

96. Nor would forming one filter at a time have been any more appealing a challenge 
to solve. Working with a single sheet of filter paper creates various problems in its own right, as 
one loses the helpful insulating effect of having many sheets together to cushion the impact of 
the colliding dies. This would have been a particular concern in light of the above-discussed 
need for tremendous precision in the dimensions of the finished fluted filter. 

97. My conclusions are confirmed by discussions that I have had withj 
|- imiHIUyl is a skilled machinist with over 30 years of experience building and 

maintaining machines for forming fluted filters and other fluted cups, including numerous 
different designs sought by customers in the coffee, baking, and confectionary industries. I 
understand that^^^^Q was approached by Keurig in 2003 or 2004 (i.e., after the invention 
described in the '925 application) to develop equipment for forming fluted filters to go in Keurig 



REDACTED 



K-Cup portion packs. As of that time,|d^^UUyUJ was not familiar with any previous work on 



automated de-nesting mechanisms for coffee filters. 12 Nor was^gUUUyU familiar with 



12 While he was aware of automatic de-nesting mechanisms for use with waxed papers (e.g., for 
use by bakeries), this is not the sort of material that Sylvan describes. 
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workable methods for forming fluted cups one at a time (i.e., using a single sheet of paper) 
except when simply testing dies. Instead, in all of his long experience, entire nests of fluted 
filters were sold together (as in the picture above), and it was left to the end user to separate the 
individual filters by hand prior to placing them in the brew basket. This is a reasonable solution 
for conventional drip brewing in the kitchen or coffee shop, but completely impractical if one 
moves to the factory floor and seeks to produce large quantities of beverage filter cartridges for 
use in a Sylvan-type system. 

98. Indeed, I understand that|j|jm||jj and his compan y ^^^^^^ S^^M 1 
were never able to achieve an automated de-nesting mechanism for use with filter paper. They 
instead turned to the problem of forming filters one sheet at a time. 

99. I also understand that|j|j|fiy^| and others atltlgll^i^ had considerable 
difficulty developing suitable equipment for producing acceptable fluted filters one at a time. 
These difficulties were consistent with the results that machinists such as^^UU^ and his 
predecessor |4jjy|5Sla| had observed in the past when running tests using a single sheet of paper 
to assess how dies were cutting. Without a thick stack of sheets to absorb the impact, the 
tremendous force unleashed by the colliding dies created a host of problems. 

100. For example, the cutting surfaces quickly would grow dull and begin turning out 
filters that were somewhat off-center. As previously explained, however, even small variances 
undermine the integrity of the seal between the filter and the cartridge sidewalls. 

101. The punch also tended to rotate somewhat within the female die, thereby pinching 
the filter and causing the paper to tear. Yet even minor tears can make it impossible to achieve 
an adequate seal. 
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1 02. Solving these problems proved very difficult for||||||2||| and||fj||j. |f| 
j§|§jj| went so far as to lease back a machine built for another customer and in turn use 
it as a test platform for three months. |||U|jSj|| and his team ultimately had to equip their dies 
with specialized shock absorbers, which never before had been used with fluted-cup forming 
machinery. They also had to eliminate virtually all variances and imperfections in the die 
grooves. Even an aerospace machine shop using high-end milling equipment was unable to 
achieve the necessary precision. It instead proved necessary to file the grooves by hand. 

103. The prospect of difficulties such as these would have been a concern for every 
single one of the '925 application's pending claims, all of which require filters that incorporate 
flutes, pleats, or corrugations. The challenges of individually forming fluted filters is thus 
another reason why I conclude that none of the '925 claims would have been obvious to a person 
of ordinary skill in the art as of 2003. 

104. In summary, manufacturing-related concerns would have deterred people of 
ordinary skill in the art from creating filter cartridges in which the filter element (1) has pleats, 
flute, or corrugations and (2) is "directly joined at a peripheral junction to an interior" of the 
cartridge's side wall, as required in all of the pending '925 claims. If one desired to join the 
filter to the side wall, the necessary specifications of the filter element (e.g., lightweight, heat- 
sealable paper) would have deterred artisans from making the filters in nests. Yet moving to 
single-sheet production would not have been any more appealing to artisans, as such a step 
would have rendered obsolete the entire knowledge base as to then-existing techniques for 
forming fluted filters. These twin problems would have given people of ordinary skill in the art 
ample reason to explore other paths (e.g., variations on the cartridges disclosed in Lazaris, using 
a simple planar filter element) and avoid fluted filter designs entirely. 
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3. Sylvan's Emphasis on Avoiding Contact 

Between the Filter and the Cartridge Sidewall 

1 05. Sylvan's emphasis on keeping the filter element from collapsing against the 
cartridge walls even during the beverage brewing process (e.g., Col. 1, lines 50-53 & Col. 3, 
lines 10-26) is yet another reason why it would not have been obvious to replace the filters 
actually illustrated in Sylvan with a fluted, pleated, or corrugated design. 

106. Sylvan's smooth conical filter would normally be quite effective in resisting 
deformation even when subjected to the pressurized hot water that Sylvan envisions (e.g., Col. 4, 
lines 23-24). When the top edges of such a filter are "sealingly engaged" with the sidewall (Col. 
2, lines 11-12), it is all but impossible for the filter as a whole to expand substantially outward 
and thereby come into contact with the container sidewalls. 

107. By contrast, artisans would have worried about fluted, pleated, or corrugated filter 
elements collapsing against the sidewalls when subjected to the pressurized hot water. Such 
flutes, pleats, and corrugations are necessarily more conformable. 

108. In fact, that greater conformability is exactly why references such as Spiteri, 
Frise, and Michielsen recommend flutes, pleats, or corrugates for use in conventional brewing 
systems in which users desire to ensure contact between the filter and the brew basket (e.g., so as 
to avoid dilution or contamination of the brewed beverage). For example: 

• Spiteri, claim 1 (describing a filter with at least "four longitudinal folds" that act 
as "supporting members" and ensure that the filter is able "to conform and adapt" 
to the walls of the brew basket) and Figure 5 (depicting the filter element in 
contact with the brew basket); 

• Frise, pages 3-4 (explaining how the flutes allow the filter to mould itself to the 
full shape of various different brew baskets); and 

• Michielsen, Col. 1 (recommending the use of "pleated walls" so as to ensure "a 
firm connection"). 
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109. Such knowledge regarding the tendency of fluted, pleated, and corrugated 
elements would have dissuaded people of ordinary skill in the art as of 2003 from using a fluted, 
pleated, or corrugated filter in Sylvan' s cartridge. 

110. Indeed, there was no reason at all for artisans to believe that flutes, pleats, or 
corrugations could help prevent the filter from contacting other structures in conventional 
gravity-based brewing, let alone Sylvan' s specialized pressurized process. 14 Yet preventing such 
contact is exactly what Sylvan emphasizes. 

111. Thus, Sylvan and the fluted filter references point in opposite directions. People 
of ordinary skill would have believed them to be incompatible - two unrelated solutions for two 
very different brewing mechanisms. 

B - Specific Flaws in the USPTO's Analysis 

112. For similar reasons, I conclude that there are an array of fundamental defects in 
the theories offered by the USPTO as to why people of ordinary skill in the art purportedly 
would have combined Sylvan with Spiteri (and in certain cases with additional references such as 
Daswick or Michielsen). Those alleged reasons shifted over the course of prosecution, but 
collectively included the following: 

• to "further augment the self-supporting aspect" of Sylvan's filter; 

• to avoid collapse or sagging when Sylvan's filter is wetted; 

• to increase the effective filtering area, 

• to achieve a higher liquid flow rate; and 

• to facilitate handling and packaging as well as cost-effective production. 

14 It is particularly telling that the prior art as of 2003 appears to lack any disclosure whatsoever 
of using fluted, pleated, or corrugated filters with pressure-based brewing methods. 
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(Office Actions mailed on August 10, 2007 and January 20, 2008; Examiner's Answer to 
Applicants' Revised Appeal Brief; Board of Patent Appeals and Interferences Decision on 
Appeal, decided July 24, 2009; Board of Patent Appeals and Interferences Decision on Request 
for Rehearing, decided October 14, 2009). 

1. "Further augment the self-supporting aspect" of Sylvan's filter 
1 13 . The USPTO focused on the idea of a "self-supporting" filter while ignoring the 
reality that Sylvan and Spiteri coincidentally use this same term to refer to two entirely different 
and mutually-exclusive concepts. Sylvan uses the term to emphasize the need for a filter that 
does not collapse against the sidewalls of Sylvan's cartridge even when subjected to pressurized 
hot water. (E.g., Col.l, lines 50-54 & Col. 3, lines 11-13). Sylvan achieves this goal by (1) 
selecting appropriate filter material and (2) sealing the top edges of the filter to the cartridge 
itself while ensuring that the filter otherwise has a different shape so as to diverge from the base. 
(Col. 2, lines 10-15): 
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1 14. Spiteri happens to uses the same word (i.e., "self-supporting") to describe an 
entirely different concept: using flutes or pleats to prevent the filter from collapsing in a way that 
allows water or beverage media (e.g., coffee grounds) to bypass the filter entirely and pass 
directly into the finished beverage, (paras. 1-3). This is typically a problem when the filter 
collapses in on itself and away from the sides of the brew basket, thereby opening a path for the 
water or coffee grounds. See Ted R. Lingle, The Coffee Brewing Handbook (Specialty Coffee 
Association of America, 1996) p. 44 (noting that paper filters can "fall away from the sides of 
the brew basket and possibly cause the water to bypass the coffee bed") (emphasis added); cf 
Michielsen U.S. Patent No. 3,389,650, Col. 3, lines 36-38 (teaching steps to ensure "a systematic 
sealing on account of which all the boiling water is necessarily expelled and forced to pass 
through aforesaid envelope 17") (emphasis added). 
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115. By sealing the filter to the base and thereby ensuring that the pressurized hot 
water must pass through the filter and associated bed of coffee or other beverage medium, 
Sylvan had already addressed the problem that Spiteri was trying to solve for the very different 
environment of "conventional" coffee brewing (Abstract; Para. 21). With Sylvan 5 s pressurized 
system, the only lingering concern (as documented in Sweeney) was the durability of the seal 
itself. As discussed above, this itself was a reason not to switch from a smooth filter to a fluted, 
pleated, or corrugated one. 

2. to avoid collapse or sagging when Sylvan's filter is wetted 

116. The USPTO also wrongly concluded that artisans would have incorporated flutes, 
pleats, or corrugations into Sylvan' s filter so as to "avoid collapse or sagging." As discussed 
above, the smooth conical filters that Sylvan discloses are highly resistant to sagging. 
Incorporating flutes, pleats, or corrugations would have gone in the wrong direction by 
increasing the amount of filter surface area exposed to the pressurized fluid required for Sylvan's 
brewing method. This would promote collapse or sagging - not deter it. 

3. to increase the effective filtering area 

1 1 7. Further, I disagree with the USPTO's finding that artisans would have combined 
Spiteri with Sylvan so as to increase Sylvan's effective filtering area. There is nothing in Sylvan 
or any other prior art to suggest a reason why people of ordinary skill would have sought a larger 
effective filtering area than that achievable by making the particular cartridges illustrated in 
Sylvan itself (e.g., SLOCUM0035 - the "conical filter" cartridge that I used in my experiments). 

118. In fact, the USPTO's rationale runs counter to Sylvan's teaching that it was a 
central "object of [the] invention" to provide a beverage filter cartridge that "requires only a 
small filter element." (Col. 1, lines 54-56). In other words, Sylvan envisioned increasing the 
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effective area of the filter without adding to the total area that had to be exposed to the 
pressurized water. Sylvan achieved this goal by keeping the working area of the filter away from 
the walls of the cartridge, which could interfere with the free flow of water through the filter. 
(Col. 3, lines 22-26). Once again, artisans interested in Sylvan's technology would have brushed 
aside Spiteri's fluted, pleated, and/or corrugated filter design as leading in exactly the wrong 
direction. Combining Spiteri with Sylvan would have increased the likelihood of at least 
portions of the filter conforming to the cartridge walls (e.g., as recited in Spiteri claim 1 and 
illustrated in Figure 5) and thereby decreasing the effective filter area - exactly the problem that 
Sylvan's own design successfully avoided. 15 As the USPTO itself acknowledges, however, 
using a fluted, pleated, or corrugated filter as disclosed in Spiteri "requires adding an additional 
amount of the filter material." (BPAI Decision on Appeal at pp. 12-13). In other words, 
combining Spiteri with Sylvan would have increased the total area of the filter element, thereby 
once again contradicting Sylvan's own teaching. 16 

4. to achieve a higher liquid flow rate; 
1 19. The USPTO also incorrectly concluded that people of ordinary skill in the art 
would have combined Sylvan and Spiteri for purposes of achieving a higher liquid flow rate. 
Nothing in the prior art suggested a reason why artisans would have desired a faster flow rate 

15 In my own experiments using the cartridges with the translucent side walls, I observed contact 
between the filter and the sidewalls when testing cartridges with fiuted-filter elements (i.e., 
SLOCUM0037 and SLOCUM0039). I did not observe any such contact when testing cartridges 
with smooth conical-filter elements (i.e., SLOCUM0038). 

16 While Spiteri suggests that the pleats and folds require "only a small amount of additional 
material" (Para. 1 1), the fact remains that such a change would run counter to Sylvan's own 
emphasis. Furthermore, even if one wrongly ignored Sylvan's teaching and assumed 
(incorrectly) that artisans would have desired a larger filter area, Spiteri itself would have been 
unappealing for this purpose. Given the known difficulties of sealing discontinuous surfaces (see 
paragraphs 75-77 above), artisans would have had no interest in combining Sylvan and Spiteri 
simply for the purpose of obtaining a "small amount" of additional surface area. 
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than that obtainable by using a cartridge exactly along the lines illustrated in Sylvan itself (e.g., 
SLOCUM0038 - the "conical filter" cartridge that I used in my experiments). If anything, 
market pressures would have deterred people from seeking a higher flow rate. 

120. Specifically, I understand from discussions with Mr. Ted Lingle that artisans in 
the coffee industry have long understood that reducing the amount of time that water is in contact 
with the coffee grounds (i.e., "dwell time") reduces the TDS level of the brewed product, leading 
to a weaker cup of coffee. My own experiments confirmed this. 

121 . The following graph charts the results of my second set of experiments and 
compares TDS against brew time: 
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122. In short, TDS readings were directly correlated with brew time for both conical 
filters (as illustrated in Sylvan itself) and fluted filters. While there was some overlap of brew 
times between the two filter types, on average the fluted filter brewed slightly faster. As 
expected, the fluted filter's shorter brew times consistently produced lower TDS values. 
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123. At the time that Keurig was selling cartridges with filters as illustrated in Sylvan, 
however, I understand that customers complained that the resultant coffee was too weak. (E.g., 
Keurig Update, May 7, 2004 (K0002 13-227) at K000214; Board of Directors Update 12/10/03 
At Home Division (K075483-88) at K075485). Indeed, this is corroborated by the '925 
application's own discussion of the desire to increase TDS values. (K000619). 

124. Thus, artisans would have wanted to avoid increasing the flow rate beyond what 

one could achieve using the designs illustrated in Sylvan. 

5. to facilitate handling and packaging 
as well as cost-effective production 

125. Finally, I am not aware of any reason why artisans would have believed that using 
a fluted, pleated, or corrugated filter as disclosed in Spiteri in place of the smooth conical filter 
illustrated in Sylvan would have facilitated handling, packaging, and/or cost-effective production 
of Sylvan' s cartridges. The patent examiner did not offer any explanation along these lines. Nor 
did the Board of Patent Appeals and Interferences even mention the issue. 

126. In fact, paragraphs 72-104 above explain why reliability and manufacturing- 
related concerns (e.g., ensuring an adequate seal between the filter and the cartridge sidewall) 
would have deterred artisans from combining Sylvan with a fluted, pleated, or corrugated filter. 
Artisans desiring to simplify manufacturing would instead have moved in the direction of the 
simple planar filter disclosed in Lazaris. 

127. While Spiteri's filter ostensibly can be packaged in a "flat configuration" (Para. 
7), nothing in Spiteri suggests how to design a workable manufacturing process for actually 
producing fluted filters in such an arrangement. 
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128. Even if a person of ordinary skil l as of 2003 could have developed such a 
manufacturing process for producing stacks of folded fluted filters, this is the last thing that one 
would have wanted to do in the context of Sylvan 's disclosure. 

129. In order to produce beverage filter cartridges, one must insert the filter into the 
cartridge in an unfolded state. This allows for the addition of the coffee or other beverage 
medium (i.e., into the upper chamber defined by the unfolded filter itself) and the subsequent 
sealing of the cartridge, thereby rendering it ready for use. 

130. Furthermore, it would be needlessly complicated and expensive to form a stack of 
folded filter elements and then later unfold them for insertion into cartridge bases. Efficient 
production instead requires that the filters be inserted into cartridges as quickly as possible after 
being formed, as part of an integrated manufacturing line. Once again, Spiteri describes a 
concept relevant to "conventional" coffee brewing systems (e.g., automatic drip machines), but 
completely irrelevant and/or counterproductive with respect to the specialized system described 
in Sylvan. 

I declare under penalty of perjury that the foregoing statements are true and correct to the 
best of my knowledge and belief. 



Executed on July 8, 201 1 




Alexander H. Slocum 
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1 8. Major New Products, Processes, Designs, or Systems: 

• SEMI E57-1296 Kinematic Coupling Standard. I proposed to SEMI/Sematech a new standard for 
locating 300 mm wafer cassettes, and then led the formulation and implementation of the standard, 
which is now in use by all companies for 300 mm semiconductor wafer cassettes and interfaces 

• OMAX Jet Machining Center (3 different models). See: www.omax.com. 
« Weldon 1 632 Gold Grinder 

« International Machine Tool Show (IMTS:"Best of Show" award for development Weidon 
Machine Tool's 1632 Gold Cylindrical Grinder (it used Slocum's hydrostatic bearings and 
ShearDamper technology), Sept. 1994. 

• ShieldBeam Contactor, manufactured by Teradyne, which won an R&D 100 Award for one of 100 
best new technical products of the year, June 1997. 

• K-Dock Kinematic Docking System, manufactured by Teradyne, which won an R&D 100 Award 
for one of 100 best new technical products of the year, June 1997. 

• Executive Producer for inner-city kids' rap group Mental Block, their first CD entitled, "IF". 

• Kinetrix, Inc. (a new startup I helped create) Apollo Semiconductor Device Sorter and Galileo 
Semiconductor Device Handler 
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• Created web sites and programs for the Urban Design Corp ( www. urbandesi gneorp.org ). and 
Paths-to-Peaee ( ■www.pathstopeace.org) to help Leach kids to design and create and to promote 
better understanding between cultures. 

• Advised 2 nd Summer students as UROPs to pursue patenting their device "Ergonomic Cleaning 
Apparatus with Multiple Scrubbing Surfaces", US Patent # 5,915,869, June 1999. 

• Worked with Overbeck Corp. of Long Island, NY to create the LT Grinding machine, which was 
featured as a cover article: "Get a Preload of This", Ameri can Machinist . December 2002. 

• Executive Producer for "Journey of The Lost Souls" by Marc Graham (book of poems and rap 
CD) 

• Dial Soap "Quest for the Best" consumer product search finalist for "Massagasoap" 

• Massachusetts State Archives: Encasements for Documents of Freedom (cases to provide 20 years 
0 2 free enclosures to enable public viewing of original documents: Commonwealth of MA 
Charter of 1629, Charter of 1692, original copies provided to the 13 colonies of: US Declaration 
of Independence, Constitution, and Bill of Rights, all with combined value >$80 million) 



19. Teaching Experience of Alexander H. Slocum 



Term 


Subject Number Title 


Role 


ST 1986 


1.965 


Special Studies in Civil Engineering 


Lect. in Charge 


FT 1986 


1.964 


Design for Construction Automation* 


Lect. in Charge 


ST 1987 


1.13 


Design for Construction Automation* 


Lect. in Charge 


FT 1987 


1.08 


Introduction to Robotics* 


Lect. in Charge 


FT 1987 


1.502A 


Freshman Seminar "Design of Machine Systems" 


Lect. in Charge 


ST 1988 


1.13 


Design for Construction Automation* 


Lect. in Charge 


FT 1988 


2.70 


Introduction to Design 


Recitation 


FT 1988 


1.S04 


Fr Freshman Seminar "Precision Machine Design" 


Lect. in Charge 


ST 1989 


2.996 


Precision Machine Design* 


Lect. in Charge 


FT 1991 


2A08 


Freshman Seminar: Precision Machine Design* 


Lect. in Charge 


FT 1991 


2.731 


Advanced Engineering Design 


Co-lecturer 


ST 1992 


2.732 


Advanced Engineering Design 


Co-lecturer 


ST 1992 


2.840 


Precision Machine Design* 


Lect. in Charge 


FT 1992 


2A08 


Freshman Seminar: Precision Machine Design* 


Lect. in Charge 


FT 1992 


2.731 


Advanced Engineering Design 


Co-lecturer 


ST 1993 


2.732 


Advanced Engineering Design 


Co-lecturer 


ST 1993 


2.75 


Precision Machine Design* 


Lect. in Charge 


FT 1993 


2A08 


Freshman Seminar: Precision Machine Design* 


Lect. in Charge 


FT 1993 


2.72 


Machine Elements 


Co-lecturer 


ST 1994 


2.75 


Precision Machine Design* 


Lect. in Charge 


FT 1994 


2A08 


Freshman Seminar: Precision Machine Design* 


Lect. in Charge 


FT 1994 


2.73 


Design 


Co-Lect. in Charge 


ST 1995 


2.70 


Introduction to Design 


Lect. in Charge 


FT 1995 


2A08 


Freshman Seminar: Design of Toys & Games* 


Lect. in Charge 


FT 1995 


2.75 


Precision Machine Design* 


Lect. in Charge 


IAP 1996 


2.971 


2nd Summer Intro, to Design* 


Lect. in Charge 


ST 1996 


2.70 


Introduction to Design 


Lect. in Charge 


FT 1996 


2A08 


Freshman Seminar: Design of Toys & Games* 


Lect. in Charge 


FT 1996 


2.75 


Precision Machine Design* 


Lect. in Charge 


IAP 1997 


2.971 


2nd Summer Intro, to Design* 


Lect. in Charge 


ST 1997 


2.007 


Design & Mfg I* 


Lect. in Charge 


LAP 1998 


2.971 


2nd Summer Intro, to Design* 


Lect. in Charge 


ST 1998 


2.75 


Precision Machine Design* 


Lect. in Charge 


ST 1998 


2.007 


Design & Mfg I* 


Lect. in Charge 
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FT 1998 


2.009 


Product Design Section Instructor 




IAP 1999 


2.971 


2nd Summer Intro, to Design* 


Lect. m Charge 


ST 1999 


2.007 


Design & Mfg I* 


Lect. in Charge 


IAP 2000 


2.971 


2nd Summer Intro to Design* 


Lect. in Charge 


ST 2000 


2.007 


Design & Mfg I* 


Lect. in Charge 


ST 2000 


2.75 


Precision Machine Design* 


Lect. in Charge 


IAP 2001 


2.971 


2nd Summer Intro, to Design* 


Leci. in Charge 


ST 2001 


2.007 


Design & Mfg I* 


Lect. in Charge 


FT 2001 


2.75 


Precision Machine Design* 


Lect. in Charge 


FT 2001 


2.997 


(J with 6.963 Medical Innovation) 


Co-Lect. in Charge 


IAP 2002 


2.971 


2nd Summer Intro, to Design* 


Lect. in Charge 


IAP 2002 


2.996 


Paths to peace* 


Lect. in Charge 


ST 2002 


2.007 


Design & Mfg I* 


Lect. in Charge 


FT 2002 


2.996 


Paths to peace* 


Lect. in Charge 


IAP 2003 


2.971 


2nd Summer Intro, to Design* 


Lect. in Charge 


ST 2003 


2.007 


Design & Mfg I* 


Lect. in Charge 


FT 2003 


SP247 


8.01 Physics with Sports* 


Lect. in Charge 


FT 2003 


2.75 


Precision Machine Design* 


Lect. in Charge 


IAP 2004 


2.971 


2nd Summer Intro, to Design* 


Lect. in Charge 


ST 2004 


2.007 


Design & Mfg I* 


Lect. in Charge 


FT 2004 


SP247 


8.01 Physics with Sports* 


Lect. in Charge 


FT 2004 


2.75 


Precision Machine Design* 


Lect. in Charge 


IAP 2005 


2.971 


2nd Summer Intro, to Design* 


Lect. in Charge 


ST 2005 


2.007 


Design & Mfg I* 


Lect. in Charge 


FT 2005 


2.75 


Precision Machine Design* 


Lect. in Charge 


ST 2006 


2.007 


Design & Mfg I* 


Lect. in Charge 


FT 2006 


2.75 


Precision Machine Design* 


Lect. in Charge 


ST 2007 


2.007 


Design & Mfg I* 


Lect. in Charge 


ST 2008 


2.007 


Design & Mfg I* 


Lect. in Charge 


FT 2008 


2.75/2.750 


Precision Machine Design* 


Lect. in Charge 


ST 2009 


2.752/2.753 


Developing Mechanical Products* 


Lect. in Charge 


FT 2009 


2.75/2.750 


Precision Machine Design* 


Lect. in Charge 


FT2009 


2.A38 


Freshman Advisor Seminar* 


Lect. in Charge 


ST 2010 


2.752/2.753 


Developing Mechanical Products* 


Lect. in Charge 


FT 2010 


2.75/2.750 


Precision Machine Design* 


Lect. in Charge 


FT2010 


2.A38 


Freshman Advisor Seminar* 


Lect. in Charge 



* Indicates subject developed by Slocum 
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Publications of Alexander H. Slocum 



1. Books: 

1) Slocum, A. H., Precision Machine Design , © 1995, Society of Manufacturing Engineers, 
Dearborn, MI. (first published by Prentice Hall in 1992) 

2) Handbook of Human-centered Design ( Japanese), Section 7.3 

2) Slocum, A. H., FUNDAMENTALS of Design , available on-line for free at 
f http://pergatorv.mit.edu/'2.007/resources/FUNdaMENTALS.btml ) 

2. Papers in Refereed Journals: 

1) McClintock, F. A., Slocum, A. H., "Predicting Fully Plastic Mode II Crack Growth from an 
Asymmetric Weld Defect," International Jrl. of Fracture Vol. 27, 19 85, pp 49-62. 

2) Slocum, A. H., "Design to Limit Thermal Effects on Linear Motion Bearing Components," 
Int. Jrl. Machine Tool Design . Vol. 27, No. 2, 1987, pp 239-245. 

3) Slocum, A. H., Greenspan, L., Peris, J.P., "Design and Implementation of a Five Axis Robotic 
Micro-manipulator," Int. Jrl. Machine Tool Design , Vol. 28, No. 2, 1988, pp 131-141. 

4) Slocum, A. H., "Development of a Six Degree -of-Freedom Position and Orientation Sensing 
Device: Design Theory and Testing," Int. Jrl. Machine Tool Design, Vol. 28, No. 2, 1988, pp 
131-139. 

5) Slocum, A. H. "Kinematic Couplings for Precision Fixturing - Part I - Formulation of Design 
Parameters," Jou. Int. Soc. of Precision Engineering and Nanotechnologv, Vol. 10, No. 2, 
April 1988, pp 85-91. 

6) Slocum, A. H. and Donmez, A., "Kinematic Couplings for Precision Fixturing - Part II - 
Experimental Determination of Repeatability and Stiffness," Jou. Int. Soc. of Precision 
Engineering and Nanotechnologv . Vol. 10, No. 3, July 1988, pp 115-122. 

7) *Slocum, A. H. and Schena, B., "Blockbot: A Robot to Automate Construction of Cement 
Block Walls," Robotics, Vol. 4, 1988, pp 111-129. 

8) *Slocum, A. H. and Ziegler, A., "An Automated Shear Stud Welding System," Jrl. Robotics 
and Autonomous Systems , Vol. 6, 1990, pp 367-382. 

9) Slocum, A. H. "Design of Three-Groove Kinematic Couplings," Jou. Int. Soc. of Precision 
Engineering and Nanotechnologv . Vol. 14, No. 2, April 1992, pp 67-76. 

10) *Battles, A.E., Linder, B. M, Chang, K.W., Slocum, A.H., "The Design of a Precision 
Bilaminar Resonating Transducer Assembly Tool", Jou. Int. Soc. of Precision Engineering 
and Nanotechnologv . Vol. 15, No. 4, Oct. 1993, pp 248-257. 

11) *Everett, J. G., and Slocum, A. H. "CRANIUM: Device for Improving Crane Safety and 
Productivity," ASCE Jrl. Construction Engineering and Management , 1994, 119 (1), pp 1-17. 
Received the ASCE 1994 Thomas Fitch Rowland Prize. 

12) *Smith, M.H., Annaswamy, A.M., Slocum, A.H., "Adaptive Control Strategies for a Precision 
Machine Tool Axis", Precision Engineering , Vol. 17, No. 3, 1995, pp. 192-206. 

13) *Slocum, A. H., Marsh, E.R., Douglas H. Smith, "A New Damper Design for Machine Tools 
and Components: "The Replicated Internal Viscous Damper," Precision Eng . Vol. 16, No. 3, 
June. 1994, pp 174-183. 

14) *SIocum, A.H., Scagnetti, P.E., Kane, N.R., Briinnner, C, "Design of Self Compensated 
Water-Hydrostatic Bearings", Jou. Int. Soc. of Precision Engineering and Nanotechnologv . 
Vol. 17, No. 3, 1995, pp 173-185. 

15) *Hale, L.C., Slocum, A.H., "Design of Anti-Backlash Transmissions for Precision Position 
Control Systems", Jou. Int. Soc. of Precision Engineering and Nanotechnologv, Vol. 16, No. 
4, Oct. 1994, pp. 244-258. 
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16 

17 
18 

19 

20 

21 

22 

23 
24 

25 
26 

27 

28 

29; 

30 
31 
32 

33 

34; 

35 
36 



*M. Van Doren. and A. Slocum, "Design and Implementation of a Precision Material 
Handling Robot Control System," Jou. Int. Soc. of Precision Engineering and 
Nanotechnology , Vol. 35, No. 7, My 1995, pp. 1003-1014. 

*Marsh, E.R., Slocum, A.H., "An Integrated Approach to Structural Damping," Jon. Int. Spo- 
of Precision Engineering and Nanotechnology, Vol. 18, Nos. 2/3, 1996, pp 103-109. 
Schmiechen, P., Slocum, A.H., "Analysis of Kinematic Systems: a Generalized Approach", 
Jou. Int. Soc. of Precision Engineering and Nanotechnology . Vol. 19, No. I, July 1996, pp. 
11-18. 

Pfahnl, A. C, Lienhard V, J. H., Slocum, A.H., "Heat Transfer Enhancing Features for 
Handler Tray-Type Device Carriers", IEEE Transactions on Components. Packaging, and 
Manufacturing Technology Part C: Manufacturing. Vol. 21 , No. 4, October 1998. 
*Kotilainen, M., Slocum, A. "Manufacturing of Cast Monolithic Hydrostatic Journal 
Bearings", Jou. Int. Soc. of Precision Engineering and Nanotechnology , Vol. 25 (2001), pp. 
235-244. 

Hale, L, Slocum, A, "Optimal design techniques for Kinematic Couplings", Jou. Int. Soc. of 
Precision Engineering and Nanotechnology . April 2001, vol. 24, number 2, pp. 1 14-127 
*Balasubramaniam, M., Dunn, H., Golaski, E., Son, S., Sriram, K., Slocum, A., "An Anti 
Backlash Two-Part Shaft Coupling with Interlocking Elastically Averaged Teeth", Precis 
Eng ., Volume 26, July 2002, No. 3 pp. 314-330, 2002 

*Bamberg, E, Slocum, A., "Concrete-Based Constrained Layer Damping", Jou. Int. Soc. of 
Precision Engineering and Nanotechnology., 26 (2002) 430-441 

*Kanc, N. R., Sihler, J., Slocum, A.H., "A hydrostatic rotary bearing with angled surface self- 
compensation", Jou. Int. Soc. of Precision Engineering and Nanotechnology , Volume 27, 
Issue 2, April 2003, Pages 125-139 

*Son, S., Sarma, S., Slocum, A., "A Hybrid 5-Axis CNC Milling Machine", accepted for 
publication i n Precision Engineering . 

*0'Sullivan, D., Q., "Slocum, A.H., "Design of Two-Dimensionally Curved Panels for 
Sandwich Cores", Journal of Sandwich Structures and Materials. Vol. 05 Issue 01,1 January 
2003, pp 77. 

Slocum, A., Basaran, M., Cortesi, R., Hart, A.J., "Linear Motion Carriage with Bearings 
Preloaded by Inclined Iron Core Linear Electric Motor", Jou. Int. Soc. of Precision 
Engineering and Nanotechnology , 27 (2003) 382-394 

*Slocum, A., Weber, Alexis, "Precision Passive Mechanical Alignment of Wafers". IEEE 
JMEMS . Dec. 2003, Vol. 12, No. 6, pp 826-834. 

*Brenner M.P., Lang J. H., Li J., Qiu, J., Slocum A. H., "Optimal, design of a bistable 
switch". PNAS . August 19, 2003, Vol. 100, No. 17, 9663-9667. 

♦White, J., Ma. H., Lang, J. and Slocum, A. "An instrument to control parallel plate 
separation for nanoscale flow control." Rev. Sci. Inst, v. 74 no. 11, Nov. 2003. 
Hart, A.J., Slocum, A., Willoughby, P., "Kinematic Coupling Interchangeability", Jou. Int. 
Soc. of Precision Engineering and Nanotechnology , 28:1-15, 2004. 

*Vallance, R.R., Slocum, A., "Precisely positioning pallets in multi-station assembly 
systems". Jou. Int. Soc. of Precision Engineering and Nanotechnology , Vol 28/2 pp 2 1 8-23 1 
*J. Qiu, J. Lang, and A. Slocum, "A curved-beam bistable mechanism". JMEMS . Volume 13 
page 137-147, April 2004. 

*Li, J, Brenner, M., Christen, T., Lang, J., Slocum, A. "DRIE Etched Compliant Starting 
Zone Electrostatic Zipping Actuators", Accepted b y JMEMS. Nov. 2004 
Culpepper, M. L., A. H. Slocum, F. Z. Shaikh and Vrsek, G., "Quasi-kinematic Couplings for 
Low-cost Precision Alignment of High-volume Assemblies," ASME Jou. of Mech. Design . 
Vol. 126 (4), 2004, pp. 456-63. 

Hart, A.J., Slocum, A.H., "Segmented and shielded structures for reduction of thermal 
expansion-induced tilt errors". Jou. Int. Soc. of Precision Engineering and Nanotechnology, 
Vol 28, Issue 4, Oct 2004, p. 443-458. 
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37) *P.J. Willoughby, A.J. Hart, A.H. Slocum. Experimental Determination of Kinematic 
Coupling Repeatability in Industrial and Laboratory Conditions", SME J. Manufacturing 
Systems 24:108-121, 2005, 

38) *Hou, S.M., Lang, J.H., Slocum, A.H., Weber, A.C., White, J.R., "A High-Q Widely-Tunable 
Gigahertz Electromagnetic Cavity Resonator", JMEMS . vol. 15, no. 6, pp. 1540-1545, Dec. 
2006. 

■"39) ^Piante, JS, Vogan, J.D., El-Aguizy, T, Slocum, A.H., "A Design Model for Circular Porous 
Air Bearings Using the ID Generalized Flow Method", Jou. Int. Soc. of Precision 
Engineering and Nanotechnology, Vol. 29 (2005) 336-346 

40) *E1-Aguizy, T., Vogan, J.D., Plante, J.S., Slocum, A.H., "Frictionless compression testing 
using load-applying platens made from porous graphite aerostatic bearings", Rev. Sci. 
Instrum. 76,075108, 2005. 

41) *Qiu, J, Lang, J, Fellow, Slocum, A, Weber, A, "A Bulk-Micromachined Bistable Relay 
With U-Shaped Thermal Actuators", Journal Of Microelectromechanical Systems, Vol. 14, 
No. 5, October 2005, pp 1099-1109. 

42) *Robertson, A.P., Slocum, A.H., "Measurement and characterization of precision spherical 
joints", Jou. Int. Soc. of Precision Engineering and Nanotechnology , Vol. 30 (2006) 1-12 

43) *Werkmeister, J.B., Slocum, A.H., "Theoretical and Experimental Determination of Capstan 
Drive Stiffness", Jou. Int. Soc. of Precision Engineering and Nanotechnology , Volume 31, 
Issue 1, January 2007, Pages 55-67 

44) Bamberg E, Grippo CP, Wanakamol P, Slocum AH, Boyce MC, Thomas, EL, "A tensile test 
device for in situ atomic force microscope mechanical testing", Precision Engineering, 30 
(2006), pp. 71-84. 

45) White, J.R., White, C J., Slocum, A.H., "Octave-Tunable Miniature RF Resonators", IEEE 
Microwave And Wireless Components Letters , Vol. 15, No. 1 1 , November 2005 

46) *Hart, A.J., Slocum, A.H., Royer, L., "Growth of High-Quality Single- Walled Carbon 
Nanotube Films on Bare and Microstructured Silicon Substrates", Carbon, 44(2):348-359, 
2006 

47) Ma, H.,Slocum, A.H., "A Flexible-Input, Desired-Output (FIDO) Motor Controller for 
Engineering Design Classes," IEEE Transactions on Education, Vol. 49, No. 1 , Feb. 2006. 

48) *Sweetland, M., Lienhard, J.H., Slocum, A.H., "A Convection/Radiation Temperature 
Control System for High Power Density Electronic Device Testing,", Journal of Electronic 
Packaging, Vol.130, Iss.3, IEEE Transactions on Applied Electronic Packaging, 8/2005. 

49) *Akilian, M, Forest, C.R., Slocum, A.H., Trumper, D.L., Schattenburg, M.L. "Thin Optic 
Constraint", Precision Engineering, Volume 31, Issue 2, April 2007, Pages 130-138. 

50) *Forest, C.R., Spenko, M.J, Sun, Y., McGuirk, M., Slocum, A.H., Heilmann, R.K., 
Schattenburg, M.L., "Precision assembly and metrology of x-ray foil optics," Precision 
Engineering, Volume 30, Issue 1, Januaty 2006, pp 63-70 

51) *A. J. Hart, B. O. Boskovic, A. T. H. Chuang, V. B. Golovko, J. Robertson, B. F. G. Johnson, 
and A. H. Slocum, "Uniform and selective CVD growth of carbon nanotubes and nanofibres 
on arbitrarily microstructured silicon surfaces", Nanotechnology 17:1397-1403, 2006. 

52) *Hart, A. J., Slocum, A.H., "Rapid Growth and Flow-Mediated Nucleation of Millimeter- 
Scale Aligned Carbon Nanotube Structures from a Thin-Film Catalyst", J. Physical Chemistry 
B 110(16):8250-8257 

53) *Li, J., Brenner, M.P., Christen, T., Kotilainen, M.S., Lang, J.H., Slocum, A.H., "Deep 
Reactive Ion-Etched Compliant Starting Zone Electrostatic Zipping Actuators", Journal Of 
Microelectromechanical Systems, Vol. 14, No. 6, December 2005, pp 1283-1297. 

54) *Hart, A.J., Slocum, A.H., "Force Output, Control of Film Structure, and Micro-Scale Shape 
Transfer by Carbon Nanotube Growth Under Mechanical Pressure", Nano Letters 6:1254- 
1260, 2006. 

55) *Graham, M, Slocum, A, Moreno Sanchez R., "Teaching high school students and college 
freshman product development by Deterministic Design with PREP", ASME Journal of 
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Mechanical Design (Special Issue on Design Engineering Education), July 2007, Vol. 129, pp 
677-681, [DOI: 10.1115/1.2722334] 

56) *Yaglioglu, O., Hart, A.J., Martens, R., Slocum, A.H., "Method of characterizing electrical 
contact properties of carbon nanotube coated surfaces", Rev. Sci. Instr., 77, 095105 (2006). 

57) Figueredo, S, Brugge, W, Slocum, A.H., "Design of an Endoscopic Biopsy Needle With 
Flexural Members", ASME JOU Medical Devices, Vol. 1/3 

58) Garcia, E. J., Hart, A.J., Wardle, B.L., Slocum, A.H., ''Fabrication and Nanocompression 
Testing of Aligned CNT/Polymer Nanocomposites", Advanced Materials, March 2007, 

1 0. 1 002/adma.200700143 . 

59) van Laake, L., Hart, A. J., Slocum, A.H., "A Suspended Heated Silicon Platform for Rapid 
Thermal Control of Surface Reactions with Application to Carbon Nanotube Synthesis" Rev. 
Sci. Instr. 78, 1 (2007) 

60) Awtar, S., Slocum, A.H., "Target Block Alignment Error in XY Stage Metrology", Precision 
Engineering, 31 (2007), pp. 185-187. 

61) *Awtar, S., Slocum, A.H., "Constraint-based Design of Parallel Kinematic XY Flexure 
Mechanisms", ASME Journal of Mechanical Design, Vol.129, Issue 6, Jun 2007 

62) *Awtar, S., Slocum, A.H., and Sevincer E., "Characteristics of Beam-based Flexure 
Modules", ASME Journal of Mechanical Design, Vol.129, Issue 8, Aug 2007 

63) Ito, T., Slocum, A.H., "Teaching collaborative manufacturing: experience and observation", 
International Journal of Internet Manufacturing and Services, Vol.1, No.l, 2007, pp. 75-85. 

64) *Yaglioglu, O., Martens, R., Hart, A.J., Slocum, A.H., "Conductive Carbon Nanotube 
Composite Microprobes", Adv. Mater. 0000, 00, 1-6 

65) Ma, H, Lang, J., Slocum, A., "Permittivity measurements using adjustable microscale 
electrode gaps between millimeter-sized spherical electrodes" Rev. Sci. Instr. 79, 1, 2008 

66) McEuen, S., Tzeranis, D., Hemond, B., Dirckx, M., Lee, L., Slocum, A., "Design of an 
Endoscopic Full-Thickness Lesion Removal Device", Journal of Medical Devices MARCH 
2008, Vol. 2 

67) *Walsh, C, Hanumara, N., Slocum, A., Shepard, J., Gupta, R., "A Patient-Mounted, 
Telerobotic Tool for CT-Guided Percutaneous Interventions", Journal of Medical Devices 
MARCH 2008, Vol. 2 , pp 1-9 

68) Yamamoto, N. Hart, A.J., Garcia, E.J., Wicks, S.S., Duong, H.M., Slocum, A.H., Wardle, 
B.L., "High-yield growth and morphology control of aligned carbon nanotubes on ceramic 
fibers for multifunctional enhancement of structural composites", Carbon (in Press), 2008 

69) Shah, A. M., N. Ball, R. H. Ewoldt, S. K. Ng, B. Powers, A. Fuller, M. Sieden, A. Anand and 
A. Slocum, "An Implantable Port for Office Laparoscopy: The AbView Access Port," Journal 
of Medical Devices 2(2), 027562 (2008) 

70) *Rothenhofer, G., Slocum, A., "Reducing pitch error of a linear motion system actuated by a 
permanent magnet open face linear motor", Precision Engineering 33 (2009) 305-309 

71) *H. Ma, J.H. Lang, A.H. Slocum, Calibration-free Measurement of Liquid Permittivity and 
Conductivity using Electrochemical Impedance Test Cell with Servomechanically Adjustable 
Cell Constant, IEEE Sensors Journal. IEEE 9.5 (2009): 515-524. 

72) *E. K. Bassettl, A.H. Slocum, P.T. Masiakos, H.I. Pryor II, O.C. Farokhzad, J. M. Karp, 
"Design of a Mechanical Clutch-based Needle Insertion Device", PNAS, www .pnas.org , cgi, 
doi, 10.1073, pnas.0808274106 

73) * A Trimble, J. Lang, J. Pabon, A. Slocum, "A Device for Harvesting Energy from Rotational 
Vibrations" ASME J. Mech. Des. - September 2010 - Volume 132, Issue 9, 091001 

74) X.-D. Lu a,*, M.P. Paone a, I. Usman a, B. Moyls a, K. Smeds a, G. Rotherhofer b, A.H. 
Slocum, "Rotary-axial spindles for ultra-precision machining". CIRP Annals - Manufacturing 
Technology (2009), doi.T0.1016/j.cirp.2009.03.042 

75) *R Guzman de Villorial, S L Figueredo, A J Hart, S A Steiner III, A H Slocum, B L Wardle 
,"High- Yield Growth of Vertically Aligned Carbon Nanotubes on a Continuously Moving 
Substrate", Nanotechnology 20 (2009) 40561 1 
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76) A. Slocum, "Kinematic couplings: A review of design principles and applications", Int. Jou. 
of Machine Tools and Manufacture (2009), doi: 10.1016/j.ijmachtools.2009. 10.006 

77) A.P. Mitha, M. S. Ahmad, S. J. Cohen, J. S. Lieberman, M.R. Udengaard, A.H. Slocum, J.-V. 
C. E. Coumans, "A Modified Footplate for the Kerrison Rongeur", Jou. Med. Dev., MARCH 
2010, Vol. 4/ 1-1 

78) *D. Codd, A. Carlson, J. Rees, A. Slocum, slocum "A Low Cost High Flux Solar Simulator", 
Solar Energy 84 (20 1 0) 2202-22 1 2 . 

79) A. G. Winter, V, R. L. H. Deits, D. S. Dorsch, A. H. Slocum 1, A. E. Hosoi, "Razor Clam to 
RoboClam: Burrowing Drag Reduction Mechanisms and their Robotic Adaptation", 
submitted to Science, December 2010. 

80) A.H. Slocum, Jr., A.H. Slocum, J. Spiegel, "Design and In-vitro Testing of a Pressure Sensing 
Syringe for use in Endotracheal Intubation", accepted Jou. Anesthesia & Analgesia, Jan. 
2011. 

81) *C. J. Noone, A. Ghobeity, A.H. Slocum, G. Tzamtzis, A. Mitsos, "Site Selection for Hillside 
Central Receiver Solar Thermal Plants", accepted Jou. Solar Energy, Feb. 201 1 

82) J. E. Petrzelka, M.C. Menon, C.J. Stcfanov-Wagner, S.K. Agarwal, D. Chatzigeorgiou, M. 
Lustrino, A. H. Slocum, "An Articulating Tool for Endoscopic Screw Delivery", submitted to 
Jou. Med. Dev., MARCH 201 1 

83) C. M. DiBiasio, K. V. Durand, J. Hopkins, Z. Traina, A. H. Slocum, N. V. Vasilyev, P. J. del 
Nido, "Design of a Surgical Port for Minimally Invasive Beating-Heart Intracardial 
Procedures", submitted to Jou. Med. Dev., March 201 1 
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Plane Electrical Contacts", International Conference of the European Society of Precision 
Engineering and Nanotechnology, Bremen, Germany 2007. 
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1 14) A.C. Weber, J. H. Lang, A.H. Slocum, "{111} Si etched planar electrical contacts for power 
MEMS-relays", to be presented at the 53rd IEEE Holm Conference on Electrical Contacts, 
September 2007, Pittsburgh, PA 

115) N. Yamamoto, E. J. Garcia, A. J. Hart, B. L. Wardle, A. H. Slocum, "Fabrication And 
Multifunctional Characterization Of Hybrid Woven Composites Reinforced By Aligned 
Carbon Nanotubes", 16th International Conference On Composite Materials. 

1 16) E. J. OarciarA."J;- Hart, B. L. Wardle, A. H. Slocum, D. Shim, "Aligned Carbon Nanotube 
Reinforcement Of Graphite/Epoxy Ply Interfaces", 16th International Conference On 
Composite Materials. 

117) N Hanumara, R. Gupta, J. Shephard, A. Slocum, C. Walsh, "Interface Design for a Low- 
Cost, Image-Guided, Tele-Robotic Biopsy Assistant", 29th IEEE EMBS Annual 
International Conference to be held in Cite Internationale, Lyon, France during August 23- 
26,2007. 

1 1 8) Ma, H, Slocum, A.H., "Design Of An Injection-Molded Impedance Cell For Measuring The 
Dielectric Constant And Conductivity Of Liquids And Gases Across Adjustable Nanometer 
Electrode Gaps", ASPE 2007 mtg, Dallas, TX. 

1 19) N. C. Hanumara, C. J. Walsh, A. H. Slocum, R. Gupta, J. Shepard, "Human Factors Design 
for Intuitive Operation of a Low-cost, Image-Guided, Tele-Robotic Biopsy Assistant", 
Proceedings of the 29th Annual International Conference of the IEEE EMBS, 2007, pp. 
1250-1267. 

120) C.J. Walsh, N. Hanumara, A. Slocum, R. Gupta, J. Shepard, "Evaluation of a patient- 
mounted, remote needle guidance and insertion system for CT -guided, percutaneous lung 
biopsies," Proceedings of BioMed 2007, BioMed2007-38080. 

121) A.C. Weber, J. H. Lang, A.H. Slocum, "{111} Si etched planar electrical contacts for power 
MEMS-relays", 53rd IEEE Holm Conference on Electrical Contacts, September 2007, 
Pittsburgh, PA 

122) H. Ma, J. H. Lang, and A. H. Slocum, "Design of an Electrochemical Impedance Test Cell 
with Servomechanically Adjustable Cell Constant," in IEEE Sensors Conference, Atlanta, 
GA, 2007. 

123) *M.B. Read, A.C. Weber, R. Martens, O Yaglioglu, J.H. Lang, A.H. Slocum, "A Highly 
Repeatable MEMS Based Electrical Contact Test System", Proc. Of 10 th Anniversary 
International Conference of European Society for Precision Engineering and 
Nanotechnology, Zurich, June 2008. 

124) M. Read, A. Weber, R. Martens, O. Yaglioglu, J. Lang, and A. Slocum, "A Two-Coupon 
System for the Repeatable Measurement of Flat on Flat Micro-Scale Contact Resistance," 
24th International Conference on Electrical Contacts, Proc. of, Saint Malo, 2008. 

125) *E. Bassett, A. Slocum, "Forces in a Flexible Member Passing Through a Curved Tube", 
euspen annual mtg, Zurich, June 2008. 

126) A.Yui, S.Okuyama, T.Kitajima, E.Fujita, A.H. Slocum, G. Rothenhofer "Development of a 
linear-motor-driven table supported by hydrostatic water bearings - test and evaluation of 
table load capacity and static stiffness", euspen annual mtg, San Sebastian, June 2008. 

127) S.L. Figueredo, R. Guzman de Villoria, A.J. Hart, S. A. Steiner III, A.H. Slocum, B.L. 
Wardle, "Apparatus for Continuous Growth of Vertically Aligned Carbon Nanotubes", 
euspen annual mtg, San Sebastian, June 2008. 

128) K. Durand, D. Zurovcik, A. Slocum, "Precision Hermetically Sealed Display Encasements 
for Historic Documents", euspen annual mtg, San Sebastian, June 2008. 

129) Teruaki Ito, Alexander H. Slocum, "Virtual Cutter Path Display for Dental Milling 
Machine", IEEE RO-MAN2009, Toyama of Japan in Sep 27-Oct 2, 2009. 

130) A. Seitel, C. J. Walsh, N. C. Hanumara, J. Shepard, A.H. Slocum, H. Meinzer, R. Gupta, L, 
Maier-Heina "Development and evaluation of a new image-based user interface for robot 
assisted needle placements with the Robopsy system", Proc. of SPIE Vol. 7261 72610X-1. 
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131) L. Maier-Hein, C. J. Walsh, A. Seitel, N. C. Hanumara, J Shepard, A. M. Franz, F. Pianka, 
S. A. Muller, B. Schmied, A. H. Slocum, R. Gupta, II. Mcinzer, "Human vs. robot operator 
error in a needle-based navigation system for percutaneous liver interventions", Proc. of 
SPIE Vol. 7261 72610Y-1. 

132) M.B. Read, A.H. Slocum, J.H. Lang, and R Martens, "Contact Resistance in Flat Thin 
Films," Proceedings of the 55th IEEE Holm Conference on Electrical Contacts, 2009, pp. 
300-306. 

133) AYui, S. Okuyamal, T. Kitajimal, E. Fujita, A.H. Slocum, G. Rothenhofer, "Study on 
Precision Machine Table Equipped with Constant-Flow Hydrostatic Water Bearings", 
Advanced Materials Research Vols. 76-78 (2009) pp 664-669, online at 
http://www.scientific.net 

134) Chen, J., Greenlee, A., Cheung, K., Slocum, A., "Multi-turn, Tension-stiffening Catheter 
Navigation System", Proceedings of 2010 IEEE International Conference on Robotics and 
Automation, May 3-8, 2010, Anchorage, Alaska, USA. 

135) A.M. Al Husseini, H.J. Lee, J. Negrete, S. Powelson, A. Servil, A.H. Slocum, J. 
Saukkonen, "Design and Prototyping of a Low-cost Portable Mechanical Ventilator", 
Proceedings of the 2010 Design of Medical Devices Conference, DMD2010, April 13-15, 
2010, Minneapolis, MN, USA. 

136) D. Da. Pozzo, M. Deterre, D. Eggenspieler, M. Lobovsky, A.H. Slocum, Frank Pigula, 
"Hydraulic Remotely Adjustable Pulmonary Artery Banding", Proceedings of the 2010 
Design of Medical Devices Conference, DMD2010, April 13-15, 2010, Minneapolis, MN, 
USA. 

137) Y. Chen, J. H. Chang, A. S. Greenlee, K. C. Cheung, A. H. Slocum, R. Gupta, "Multi-turn, 
Tension-stiffening Catheter Navigation System", ICRA'10, Anchorage, Alaska, USA. 

138) A. H. Slocum, Jr., S. C. Duffley, J Moreu Gamazol , A. Watrall, J.E. Spiegel, A. H Slocum, 
"Design of a Pressure Measuring Syringe", Proceedings of the 2010 Design of Medical 
Devices Conference, DMD2010, April 13-15, 2010, Minneapolis, MN, USA. 

139) J.E. Petrzelka, D.M. Chatzigeorgiou, M.C. Menon, M.E. Lustrino, C.J. Stefanov-Wagner, 
A.H. Slocum, S.K. Agarwal, 2001, An Articualting Tool For Endoscopic Screw Delivery, 
Proceedings of the 2010 Design of Medical Devices Conference, April 13-15, 2010, 
Minneapolis, MN, USA. 

140) S.J. Anderson, J.C. Zimmermann, E.F. Houston, K.M. Farino, N.D. Begg, , Design of an 
Endoscopic Lens Shielding Device for use in Laparoscopic Procedures, Proceedings of the 
2010 Design of Medical Devices Conference, Minneapolis, MN, USA, Mar. 13-15, 
DMD20 10-3849. 

141) M. Read, R. Martens, J, Lang, and A. Slocum, "The Effects of Contact Radius and Scrub on 
Thin Film Contacts," Proc. of 56th IEEE Holm Conference on Electrical Contacts, 
Charleston, 2010. 

142) D.S. Codd, A.H. Slocum, "Direct Absorption Volumetric Molten Salt Receiver With 
Integral Storage", Proceedings of ASME 2011 5th International Conference on Energy 
Sustainability & 9th Fuel Cell Science, Engineering and Technology Conference, 
ESFuelCell201 1, August 7-10, 201 1, Washington, DC, USA 

143) *G. Rothenhofer, A. Slocum, M. Paone, X. Lu, A. Yui, "Elements for the Design of Next 
Generation, High Stiffness and High Accuracy Precision Machines", 2011 euspen annual 
mtg, Como, Italy 

144) *A. Slocum, R. Campbell, S. Ziegehgaen, W. Miskoe, D. V. Lorenzo Ippolito, N. De 
Blasio,, "Design, Fabrication, and Testing of a Modular Concentrated Solar Power Trough 
System", 2011 euspen annual mtg, Como, Italy 

145) O. Yaglioglu, R Martens, A. Cao, A. H. Slocum, "CNT-Metal Contact Structures", to be 
presented at Proc. of 57th IEEE Holm Conference on Electrical Contacts 

146) Walsh, C, Slocum, A.H., "Design of a Telerobot for Percutaneous Instrument Distal Tip 
Repositioning", 33rd Annual International Conference of the IEEE Engineering in 
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Medicine and Biology Society (EMBC'll) to be held in Boston Marriott Copley Place, 
Boston, MA, USA on August 30 - September 3 , 201 1 . 
147) Zurovcik, D., Slocum, A.H., "Development of Simplified Negative Pressure Wound 
Therapy Device for Low-Resource Settings", 201 1 IEEE Global Humanitarian Technology 
Conference. 



*Outgrowth of supervised student research. 



4. Other Major Publications: 

1) Slocum, A. H., (Executive Producer) for inner-city kids' rap group Mental Block, their first 
CD entitled "IF". 

2) Slocum, A. H., (Executive Editor) for Marc Graham's book of poems and images entitled 
"JoTLS" (Journey of The Lost Souls) www.iotls.com . 



5. Internal Memoranda and Progress Reports: 
None 



6. Invited Lectures: 

1. April 1986, "Flexible Automated Fixturing Systems," SME Conf. on Jigs and Fixtures, 
Cincinnati, OH. 

2. Dec. 1986, "A Five Axis Robotic Micromanipulator," ASME Winter Annual Meeting, 
Anaheim, California. 

3. Dec. 1986 "A Servo-Controlled Pneumatic Double Gripper with Changeable Fingers," 
ASME Winter Annual Meeting, Anaheim, CA. 

4. Sept. 1989, Precision Machine Design, Short course for the American Society for Precision 
Engineering Annual Meeting in Monetary, CA. 

5. Sept. 1990, Precision Machine Design, Short course for the American Society for Precision 
Engineering Annual Meeting in Rochester, NY. 

6. Oct. 1991, Precision Linear Motion Bearing Design, Short course for the American Society 
for Precision Engineering Meeting in Santa Fe, NM. 

7. Oct. 1991, Error Budgeting and Machine Modeling, Short course for the American Society 
for Precision Engineering Meeting in Santa Fe, NM. 

8. Oct. 1992, Actuators for Precision Machines, Short course for the American Society for 
Precision Engineering Meeting in Orlando, FL. 

9. Oct. 1992, Applications of Ceramic Materials in Precision Machines, Short course for the 
American Society for Precision Engineering Meeting in Orlando, FL. 

10. Nov. 1993, Actuators for Precision Machines, Short course for the American Society for 
Precision Engineering Meeting in Seattle, WA. 

11. Nov. 1993, Applications of Ceramic Materials in Precision Machines, Short course for the 
American Society for Precision Engineering Meeting in Seattle, WA. 

12. Nov. 1993, Design of Damping Systems for High Precision Machines, Short course for the 
American Society for Precision Engineering Meeting in Seattle, WA. 

13. Nov. 1994, Actuators for Precision Machines, Short course for the American Society for 
Precision Engineering Meeting in Cincinnati, OH. 
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14. Nov. 1995, Actuators for Precision Machines, Short course for the American Society for 
Precision Engineering Meeting in Phoenix, AZ. 

15. Oct, 2000, Getting Students Psyched about Engineering and Science, Robofesta Conf., Osaka, 
Japan 

16. Nov. 2000, Advances in Machine Tool Design, ASME Winter Annual Meeting, Orlando, FL 

17. July 2001, Advances in Machine Elements, keynote address, 10 International Conference on 
Precision Engineering, Yokohama, Japan. 

18. Nov. 2002, Mechanics of Designing Precision Machines, Harvard University, Division of 
Engineering and Applied Science Dept. seminar 

19. April. 2003, The Nanogate, Harvard University, Division of Engineering and Applied Science 
Dept. seminar 

20. June 2003, Characterization and Fabrication of the NanoGate for Nanoscale Fluidics, 
Wireless Communications, and ?, NSF Workshop on Nanoscale Mechanical Engineering, 
Arlington, VA Nov. 2002 

21. Nov. 2003, Advances in Precision Machine Design, keynote speaker, Mechatronics, 
Automation and Control Symposium of the COBEM 2003 Sao Paulo Brazil 

22. Nov. 20, 2003, "Fundamentals of MEMS machines", Invited lecture, University of Florida 

23. March 22, 2004, "Fundamentals of Precision Machine Design", invited lecture, Brigham 
Young University 

24. March 22, 2004, "Applying Macro Machine Design Experience to Dinky Designs", invited 
lecture, Brigham Young University 

25. May 17, 2004, "Fundamentals of Precision Machine Design", invited lecture, Ohio State 
University 

26. June 2, 2004, "Magnetically Preloaded Friction Drive System", Invited keynote speaker, 
European Union Society for Precision Engineering & Nanotechnology annual meeting. 

27. Sept. 6, 2004, "A design Environment to Teach Students about Optimal Transmission 
Ratios", 4 th . Intl. Conf. Advanced Engineering Design, Glasgow, Scotland, Sept. 5-8, 2004. 

28. Sept 14, 2006, "Design of Small Precision Machines", ICOMM Univ. of Illinois UC, keynote 
address: 

29. Oct. 16, 2007, "Water Hydrostatic Bearings for Precision Machine Tools and Industrial 
Machinery", invited talk, ASPE Annual Mtg 

30. April 14, 2008 "A Fantasy Vision of how as a Giant Bio Nano Team We All Zoom Forward 
to Infinity and Beyond" , 2008 Bio-Nano Manufacturing Grand Challenges for 2020 
Workshop, Arlington, VA 

31. Oct 21, 2010, "Precision Machines for Renewable Energy Harvesting and Storage", First 
IFToMM Asian Conference on Mechanism and Machine Science, Taipei, Taiwan. 



Theses Supervised by Alexander H. Slocum 

Total Completed In Progress 

S.B. 105 105 0 

S.M. 52 48 4 

Engineers 11 0 

Doctoral Supervisor: 45 43 2 

Doctoral Reader (committee member): 29 28 1 



S.B. Theses: 

1. Robinson, Darryl K., "Design of a Prototype Fastening System for the Trackbot Automated 
Construction Robot," May 1986. 

2. Kang, Jiin, "Design of a Track Positioning Mechanism for an Interior Wall Construction Robot," 
June 1986. 
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3. Paulson, Bruce A., "Design of a Materials Handling System to Automate Interior Wall 
Construction," June 1986. 

4. Thackston, III, George W., "Design of an Automatically Guided Vehicle for Use in Automated 
Drywall Construction," June 1986. 

5. Gladwin, S. C, "Design and Assembly of a Construction Robot Subsystem to Fasten Drywall to 
Studs," June 1986. 

6. Shiller; ATidre-WT7 u Kinematic Analysis ot A Precision Slide," June 1987. 

7. Gregory, Arthur, "Vacuum Gripper Design for Automated Assembly,", June 1987. 

8. Wurman, Peter, "Anechoic Chamber Design and Acoustical Analysis of Room 1-051," June 1987. 

9. Heatzig, Eric, "Scafbot-A Servo Controlled Scaffolding Device," June 1987. 

10. Huang, Stanley, "Design and Implementation of a Software Controller for a Wall Building 
Robot,"June 1987, (Electrical Engineering and Computer Science). 

1 1 . Barrientos, Miguel, June 1993, "Tools for Developing Countries". 

12. Mateo, Evan, "Semiconductor Wafer Gripper", June 1994. 

13. Phillips, Alton, "Electrostatic Air Cleaner", June 1994. 

14. Breinlinger, Keith J., "A Handbook to show 2.007 Students How to Better Utilize the Materials in 
the 2.007 Kit, " February 1996 

15. Percer, Adrian C, "2.007 Briggs and Stratton Lawnmower Engine Exercise, " June 1996 

16. Estan, Basak, "Modeling Methods Using Computer Aided Design, " June 1996. 

17. Shull, Craig M., "Fundamentals of the 2.007 Design Process, " June 2006 

18. Goldstein, Evan D., "The Design Process as Employed in the Introduction to Design Class at MIT, 
" June 2006. 

19. Hicks, Robert J., "A Proposal for the 2.007 Book: Instrument to Design, " February 1997 

20. Youngbear, Kathy, "Optimization of Cross-Sectional Configuration of an Extruded Plastic Truss, 
" June 1997. 

21. Richkus, Rebecca, "Performance Limiters in the Clamping Mechanism of Injection Molding 
Machine, " June 1997. 

22. Schmidt-Lang, Michael P., "The Design of a Simple Wind Tunnel Test Stand for Measuring Lift 
to Drag Ratio, " June 1997. 

23. Pellegrini, Brian J., "Guide to the Design Process through the MIT 2.70 Contest, " June 1997. 

24. Melvin, Jason W., "Design of a Kinematic Coupling for Machine Tool Fixturing, " June 1997. 

25. Lehman, David M., "The Design Process: MIT 2.70 Contest, " June 1997. 

26. Burn III, Robert D., "Simulator Chair Design: Ergonomics and Vibration, "June 1997. 

27. Shah, Raj, "Creation of a Website for the Purposes of Archiving Course-Related Material," June 
1997. 

28. Allen, Holly, "Multimedia as a Teaching Tool in 2.007, " June 1998. 

29. Miller, John, "Design of an Anti-Backlash Transmission for Position Control Applications, " June 
1998. 

30. Butville, Michael, "Driveshaft Design for a Dynamometer Utilizing Rotary Motion Flexural 
Bearings, " June, 1998. 

31. Durant, Lawrence C, "Administration of the Urban Design Corp. and the Implementation of 
Design in Hip Hop Production, " February 1999. 

32. Prieto, Rodrigo, "2.007 Contest Design and Machine Design, " June 1999. 

33. Cooperman, Seth J., 'The History, Mechanics, and Psychology of Magic, " June 1999. 

34. Cortesi, Roger S., "Designing a Mechanical Engineering Contest, " June 1999. 

35. Sprunt, Alexander D., "A Three Axis CNC Router Design, " February 2000. 

36. Breinlinger, Joshua E., "Design and Construction of a Linear Induction Powered LEGO Roller 
Coaster, " June 2006 

37. Fuertes, Amilcar, "Read and Do with the Animaroos, " June 2006. 

38. Davis, Wallace B., "Design and Cost Optimization of a Cast Concrete Constrained Layer 
Vibration Damper, " September 2000 
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39. Loiselle, Phillip J., "Thermal Stability of Kinematically Coupled Microscope Stack Structure, " 
June 2001 

40. Moon, Daniel K., "Flexure Based Mounts for Sensitive Payloads: A Management and 
Engineering Stack Study (Course 2B), " June 2001 

41. Harper, Christopher, "Resdesign of Industrial Pin Joint Test Apparatus, " June 2001 

42. Chouinard, Natalie, "Design Process of a 2.007 Design and Manufacturing Contest Table, " June 

2001 ' 

43. Arguelles, David, "Design and Manufacture of a BattleBot, " June 2001 

44. Sanchez, Manuel A., "Planteez Business Plan and Preliminary Research, " June 2001 

45. Kisai, Darul "Mechanical Design of Chassis and Drivetrain for an Autonomous Mobile Robot, 
"June 2001 

46. Montgomery, Sean J., "An Analysis of the Dynamics of the 2001 2.007 Contest Table with an 
Overview of its Application to Table Design Choice, " June 2001 

47. Harper, Kelly, "Redesign of Industrial Pin Joint Test Apparatus, " June 2001 

48. Shur, Maiya, "Design and Manufacturing of a Device Prototype for Performing Combined 
Ultrasound and X-Ray Mammography, " June 2002 

49. Bernstein, Oren, "Wireless Touch Pads for Competitive Swimming, "June 2002 

50. Bravard, Marjory A., "Design and Implementation of an Electrical System for a Combined 
Ultrasound and X-ray Mammography Breast Imaging Device, " June 2002 

51. Ferguson, Kevin M., "Design and Fabrication of the Testing Apparatus for the Characterization of 
the Z-axis Flexure in the MIT-PERG/UIUC-LFD High-Precision Microscope Project, " June 2002 

52. Praster, Stephanie M., "Prototype Development of Linear Actuator System to Enable Breast 
Ultrasound, " September 2002 

53. Roberts, Michael H., Approximation of Air Bearings as Linear Point Springs: Verification of an 
Analytical Model for a New Five- Axis Machine Tool", June 2002 

54. Bloomsburgh, John G., "Sealing and Heat Transfer Analysis of Gas Flow through Alumina Tubes 
in a Tube Furnace, " June 2003. 

55. Jacobs, Alex T., "Development of a Right-Angle Gearbox Design Module for Use in 
Undergraduate Mechanical Design Curriculum, " June 2003 

56. Varady, Eric J., "Design and Manufacture of the 2003 2.007 Wireless Control Boxes, " February 
2004. 

57. Browne, Courtney, "Design of a 2.007 machine with All-Terrain Suspension, " June 2004. 

58. Read, Melissa, "Designing a Better Hair Straightener, " June 2004 

59. Kahn, Christopher, "Solution for Modular Die-Level Anodic Bonder, "June 2004. 

60. James, Richard, "Design of an Alumnium Differential Housing and Driveline Component for 
High Performance Application Abstract, " June 2004. 

61. Figueroa, Victor A., "Designing a Mechanism to Cleave Silicon Wafers, "September 2004. 

62. Mukaddam, Kabir, "Design of a Silicon Wafer Fracturing Instrument, " February 2005. 

63. Gomez III, Nicasio, "PCV Valve Flutter: Vibration Characterization through Pressure and Flow, 
"June 2005 

64. Held, David, "Modeling and Control of a Silicon Substrate Heater for Carbon Nanotube Growth 
Experiments, " June 2005. 

65. Fonder, Gregory Paul, "The Back Stroke Buddy, "June 2005 

66. Bonas, Calvin, "Re-Usability of Plastics, " June 2005 

67. Jonnalagadda, Aparna S., "Passive Microfluidic Interconnects, "June 2005 

68. Shu, Yuan, "Tabletop Robot to Aid in Arm Rehabilitation of Stroke Patients, "June 2005 

69. Su, Benjamin W, "Wheelchair Exercise Roller Product Design, " June 2005 

70. Johnson, Philip Tyler, "Development and Design of an Adjustable Elastic Support System for 
Ensuring Safety While Learning Physical Skills, "June 2005 

71. Nelson, Alexandra T., "Press Fit Design: Force and Torque Testing of Steel Dowel Pins in Brass 
and Nylon Samples, "June 2005. 

72. Trangle, Etan S., "SmartBat: A Baseball Swing Analysis and Training Product, "June 2005. 
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73. Smith, Benjamin D., "HandSkates: An Apparatus for physically Intelligent Exercise, " June 2005. 

74. McKenney, 'The Design and Development of Aquatic Exercise Shoe Flags, "June 2005. 

75. Hatton, Ross L, "Plant Design for Deterministic Control of STEMs and Tape-Springs," June 2005. 

76. Lin, Wey-Jiun, "Product Realization of the 2 007 Control Box, " June 2006 

77. Yang, Tiffany, "The Wall-Mill: The Design of a Flexible Machine for the In-Situe Architectural 
Machining of Surfaces, "June 2006. 

78. Tsai, Heian, "Swimming-Fins forStrengthening the fnner Quadriceps-Muscle'', June 2007 

79. Juan Hcrrera, "Wall Miller", June 2007 

80. Colton, Shane, "Energy harvesting power electronics", June 2008 

81. Bosworth, Will, "Adjustable Kinematic Coupling", June 2008 

82. Schroll, Gregory, "Gyroscope Actuated Spherical Robot", June 2008 

83. Treadway, Shane, "Climbing knot fixture", June 2008 

84. Harrington, Jeremy, "Steerab le Catheter", June 2009 

85. Paxton, Adam, "Air Window over Salt Reciever", June 2009 

86. Gil Amrita, "Multi Loop Heat Exchanger for Molten Salts", June 2009 

87. Koniski , Cyril, "Precision 4-Bar linkages", June 2009 

88. Nikandrou, Paul, " Dynamic Valuation Model For Wind Development In Regard to Land Value, 
Proximity to Transmission Lines, and Capacity Factor":, June 2009 

89. Houston, Emily, "Design of an Endoscope Lens Shielding Device for Use in Laparoscopic 
Procedures", June 2010 

90. Lampe, Evan M, "Design of an Endoscope Lens Shielding Device for Use in Laparoscopic 
Procedures", June 2010 

91. Schantz, Jarred L, "Design of an Endoscope Lens Shielding Device for Use in Laparoscopic 
Procedures", June 2010 

92. Adames, Adrian, "Design Considerations of a 15KW Heat Exchanger for the CSPonD Project" 

93. Chen, Xuefeng, "Instrument Guide for MRI-guided Percutaneous Interventions", June 2010 

94. Ding, Hao, "Characterization of a Pre-curved Stylet Distal Tip Manipulation Mechanism for use in 
Volume Targeting", June 2010 

95. Esmail, Adnan M, "Cannabis Sativa: An Optimization Study for ROI", June 2010 

96. Powelson, Stephen K, "Developing a Low-Cost Ventilator", June 2010 

97. Rodriguez Alvarado, Juan F, "Validation of a Numerical Model for the Analysis of Thermal-Fluid 
Behavior in a Solar Concentrator Vessel", June 2010 

98. Racz, Rastislav , "Design of Bicycle Testing Rig", June 2010 

99. Cervantes , Thomas Michael, "Analysis and Design of an Adjustable Bone Plate for Mandibular 
Fixation", June 201 1 

100.0'Rourke, Conor Rakis, "Mechanical Development of the Mounting and Actuation System of a 
Parabolic Solar Trough", June 201 1 

101. Westwood, Mitchell, "Creation and Validation of a Numerical Model for the Analysis of Bending 
Patterns of a Flexural Laparoscopic Grasper", June 201 1 

102. Hawthome, Stephan, "Device for the Mechanization of Corneal Transplants", June 201 1 

103. Marten-Ellis Graves, Carmen, "Drive Train Improvements and Performance Evaluation of a 
Robotically Steered Needle", June 201 1 

104. Reyda, Caitlin J., "Design of a Pressure Sensing Laparoscopic Grasper", June 201 1 

105. Rees, Jennifer, "Modeling the Solar Thermal Receiver for the CSPonD Project", June 201 1 

S.M. Theses: 

1) Hou, William M., "Conceptual Design of an Automated System for Emplacement and Retrieval of 
Nuclear Waste," January 1987. 

2) Schena, Bruce, "Design Methodology for Large Work Volume Robotic Manipulators: Theory and 
Application," Sept. 1987. 

3) Gedney, Richard, "Sensor and Control System Design for Automated Testing of Structural Materials," 
January 1988. 
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4) Damazo, Bradford, "Mechanical, Sensor, and Control System Design of an Accelerometer Calibrator 
with One Part Per Million Accuracy," January 1988. 

5) Ousterhout, Karl, "Design of a Force and Position Servo Controlled Robotic Gripper with a 50: 1 Grip 
Force to Weight Ratio," January 1988. 

6) Levy, David, "Studbot: A Construction Robot for the Automated Assembly of Steel -Stud Partition 
Walls," Sept. 1987. 

7) Zi eglei, Andiew, - I1 Slirdw e i de i . A -Cun suucliuii Rob ot -forin=Situ Automated Weiding of Shear Studs," 
June 1988. 

8) Heatzig, Eric, "Modular digital servo controller," June 1989 (Civil Engineering). 

9) Carey, John, "Methodologies of Controller Design for Precision Linear Motion Systems," June 1992. 

10) Gaub, Heinz, "Hydrostatic Linear Motion Bearings for Precision Machine Tools," June 1992. 

11) Schmeichen, Philip, "Design of Precision Kinematic Systems", Jan. 1993. 

12) Bhathena, Firdaus, "Mapped Control Systems for Precision Machines" (Co-supervisor with Prof. 
Lang), June 1993. 

13) Mintz, David, "Precision Measuring Systems", June 1993. 

14) Smith, Michael, "Adaptive Control Systems for Precision Machines" (Co -supervisor with Prof. 
Annaswamy), June 1993. 

15) Briinner, Christoph, "Self Compensating Hydrostatic Bearings for Grinding Machine Tables", January 
1994. 

16) Chiu, Michael, "Design of a Precision High Speed Tool Servo", January 1994. 

17) Wasson, Kevin, "High Speed Hydrostatic Spindle Design" 1994. 

18) Culpepper, Martin, "Design of Debris Cleaner Using a Compound Auger and Vacuum Pick Up", 
January 1997. 

19) Scrivens, Jevin, "A Wireless Robot for Semiconductor Manufacturing Equipment", June, 1997. 

20) Houdek, Phillip, "Design and Implementation Issues for Stewart Platform Configuration Machine 
Tools", June 1997. 

21) Alden, John, "Active Kinematic Coupling", June 1997. 

22) Ellahi, Farooq, "An Integrated Decanter Centrifuge-Pitot Pump", June 1997 

23) Brienlinger, Keith, "Hexapod Home Flight Simulator", August 1998. 
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Claim Chart Confirming that Keurig's Current K-Cup Portion Pack Is a 
Commercial Embodiment of the Independent Claims in Keurig's '925 Application 17 



'925 Application Claims 


Keurig's Current K-Cup Portion Pack 


(Amended) Claim 1 




A beverage filter cartridge 
comprising: 


The K-Cup portion pack is a cartridge with a filter that is 
used to prepare beverages. 



a container having a container The K-Cup portion pack has a bottom, a top with an opening 

bottom and a container side wall (hidden by the cover in the below picture), and a vertical 

extending upwardly from said side wall that extends upward from bottom to top at a slight 

bottom to a top opening; angle. 



1 




The '925 claims in this table reflect the final amendments made in Keurig's December 5, 2006 
reply to an Office Action. (K000823-834). My analysis is limited to whether the pending 
independent claims of the '925 patent application read on Keurig's existing commercial 
embodiment, which I understand has been sold since 2005. I have not considered whether other 
claims (e.g., dependent claims of the '925 application, or any claims in Sylvan) cover current 
Keurig K-Cup portion packs as well. 
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PROTECTED - CONFIDENTIAL 



a filter element having a filter 
bottom and a filter side wall 
extending upwardly from said 
filter bottom, said filter element 
being received in said container 
and directly joined at a peripheral 
j uncture to an interior of said 
container side wall, the interior of 
said container thus being 
subdivided by said filter element 
into a first chamber accessible via 
said top opening, and a second 
chamber, wherein pleats or flutes 
in said filter side wall form exit 
channels leading to said second 
chamber, and said exit channels 
are located between said 
container side wall and said filter 
side wall; 



As illustrated by the cross-section view below, the K-Cup 
portion pack's filter is directly joined to the interior side wall 
of the top edge of the contamer: 




The filter subdivides the container into two chambers. The 
first chamber (corresponding to the area largely filled with 
coffee grounds in the above picture) can be accessed by 
puncturing the cover that is attached to the top opening. The 
filter's pleats or flutes form exit channels that lead to the 
second chamber. 



a beverage medium received in The K-Cup portion pack's first chamber may be filled with 
said first chamber via said top ground coffee (as shown in the above picture), tea, or some 
opening; and other beverage medium. 
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PROTECTED - CONFIDENTIAL 



a cover closing said top opening, 
said cover being piercable to 
admit liquid into said first 
chamber for contact with said 
beverage medium to produce a 
beverage, 



said filter element being 
permeable to accommodate the 
flow therethrough of said 
beverage for delivery via said 
exit channels to said second 
chamber, and 



The thin cover of the K-Cup portion pack is capable of being 
pierced by the brewer's injector needle. Once pierced, hot 
water is injected into the first chamber of the K-Cup, where 
it contacts the coffee or other beverage : medium to extract 
soluble materials and thereby produce a beverage. 
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Using replicas of the current K-Cup portion pack prepared at 
my request by Keurig, I was able to observe coffee permeate 
the fluted filter during the brew process and enter the second 
chamber through the exit channels visible below. 
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PROTECTED - CONFIDENTIAL 



Keurig's brewers use an exit needle from below to pierce the 
bottom of the K-Cup portion pack to transfer the brewed 
coffee- to a cup for consumption. 



said container bottom being 
piercable to accommodate an 
outflow of said beverage from 
said cartridge. 



(Amended) Claim 12 
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A beverage filter cartridge 
comprising: 



The K-Cup portion pack is a cartridge with a filter that is 
used to prepare beverages. 



a container having a side wall and 
a bottom: 



The K-Cup portion pack has a bottom and a vertical side 
wall that extends upward from bottom to top at a slight 
angle. 




PROTECTED - CONFIDENTIAL 



a filter element having a side wall 
and a bottom, said filter element 
being arranged to subdivide the 
interior of said container into a 


As illustrated by the cross-section view below, the K-Cup 
portion pack's filter is directly joined to the interior side wall 
of the top edge of the container: 


first chamber inside said filter 
element and a second chamber 
located outside said filter 
element, said filter element being 
directly jointed to an interior of 
the container side wall at a 
peripheral juncture, and said filter 
sidewall having corrugations, 
having at least a portion that is 
permeable, and being arranged so 
that at least a portion of said filter 
side wall is spaced inwardly from 
and out of contact with said 
container side wall; and 
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The filter subdivides the container into two chambers. The 
first chamber (illustrated below by the area largely filled 
with coffee grounds) is the area inside the filter. The filter is 
permeable and includes multiple corrugations. A gap 
separates the filter element from the container side wall. 
Even during brewing, the corrugations prevent portions of 
the filter from coming into contact with the container side 
wall. 


a cover enclosing at least a 
portion of the first chamber. 


As depicted in the above photographs, a cover seals the K- 
Cup portion pack's first chamber to ensure that the ground 
coffee retains its freshness. 


(Amended) Claim 44 




A beverage filter cartridge 
comprising: 


The K-Cup portion pack is a cartridge with a filter that is 
used to prepare beverages. 
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PROTECTED - CONFIDENTIAL 



a container having a side wall and 
a bottom; 



The K-Cup portion pack has a bottom and a vertical side 
wall that extends upward from bottom to top at a slight 
angle. 



mm 




a filter element having a side wall 
and a bottom, said filter element 
being arranged to subdivide the 
interior of said container into a 
first chamber inside said filter 
element and a second chamber 
located outside said filter 
element, said filter element being 
directly jointed to an interior of 
the container side wall at a 
peripheral juncture, and said filter 
sidewall having corrugations and 
being arranged so that at least a 
portion of said filter side wall is 
spaced inwardly from and out of 
contact with said container side 
wall: and 



As illustrated by a cross-section view below, the K-Cup 
portion pack's filter is directly joined to the interior side wall 
of the top edge of the container: 




The filter subdivides the container into two chambers. The 
first chamber (illustrated below by the area largely filled 
with coffee grounds) is the area inside the filter. The filter is 
permeable and includes multiple corrugations. A gap 
separates the filter element from the container side wall. 
Even during brewing, the corrugations prevent portions of 
the filter from coming into contact with the container side 
wall. 
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PROTECTED - CONFIDENTIAL 



a cover enclosing at least a 
portion of the first chamber. 



As depicted in the above photographs, a cover seals the K- 
Cup portion pack's first chamber to ensure that the ground 
coffee retains its freshness. 
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